











truments 


THE MAGAZINE OF 


Measurement 
and Control 












AST ENGINEERI 
LIBRARY 


specin 


ying 


ivision 
ympany 


_ a Fi 


ANCLIIDING 


“Aviation Instruments 

















THERE’S ADDED CONFIDENCE IN PRODUCTION SCHEDULES 
BACKED BY THE SURE CONTROL OF TAG INSTRUMENTS 


From basic industry, right up to the fighting front, TAG 
Instrumentation is providing an unfailing check on a 
thousand processes and operations. And, when the “green 
light” flashes for post-war production, TAG Instruments 
will contribute the element of unerring control that adds 
confidence to the order ‘‘Full Speed Ahead”. 

The TAG CELECTRAY principle affords industry vital 
and definite performance advantages. This method of pho- 
toelectrically balancing a potentiometer or wheatstone 
bridge means higher recording accuracy and a tempera- 
ture held steady—because CELECTRAY PYROMETERS 
have practically vo dead zone. 

Full information on TAG CELECTRAY Recording and In- 
dicating Pyrometers are fully described in Catalog 1101-1. 


Write for your copy today. 


PORTABLE PRODUCTS CORPORATION 
C. J. TAGLIABUE DIVISION 


"ark & Nostrand Aves.. Brooklyn 5. N. ¥. 
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Photos show Taylor Accuracy 
at work for Utah Oil Refining Company 


EW people knew that the Army had ace-in-the- differential pressure instruments as transmitters (see 
hole refineries inland to assure an uninterrupted illustrations). Receivers include Fulscope Recording 
ow of aviation gasoline for Pacific warfare even if Controllers with Automatic Reset—-some with second 
bns bombed the West Coast refineries. The Utah pen recording only; Fulsecope Pneumatic-Set Con- 
Bi) Refining Co., Salt Lake City, met the strategic trollers, with pressure or liquid level resetting flow; 
quirements and volunteered to expand its capacity numerous one- and two-pen Recorders. 
on a liberal share of this program. Rate of Flow: Mercury-manometer type Fulscope 
ny months the expanded facilities, owned by Indicating and Recording Controllers, and plain In- 
P.C. and managed and operated by Utah Oil, have dicators. 
een turning out thousands of barrels of 100-octane Pressure: Fulscope Indicating and Recording Con- 
asoline daily. Furthermore, it is rated as one of the trollers; and plain Recorders. , 
post efficient aviation gasoline plants in the country. Pneumatic-Set Controllers: Liquid level or pressure 
aturally we take great pride in the part played by resetting flow Controllers. 
aylor Instruments in attaining these production 
hievements. 
ollowing are the general classifications of Taylor 
struments used: 


Automatic-to-Manual By-Pass: Both internal and 
external forms. 

For full details, write Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Canada. Instruments 
emote Pneumatic Transmission Systems, using for indicating, recording and controlling temperature, 
ressure, mercury-manometer flow, liquid level and pressure, humidity, flow and liquid level. 


ISO-BUTANE TOWER FEED HEATER STEAM FLOW CONTROLLER (left) COMPRESSOR SURGE DRUM OFF-GAS FLOW TRANSMITTER (left) 
REBOILER STEAM FLOW TRANSMITTER (right) COMPRESSOR DRY DRUM PRESSURE CONTROLLER (right) 
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Waltham Screw Company's spread of production 


ncludes the almost microscopic .025 size set-screw 


for delicate precision watch-making, varying sizes 
of screws for use with metals, plastics . . bolts, nuts, 
— in fact, the greatest variety of special products 
diameter for 


up to |%6 pecitic uses. 


@ Accuracy in all steps of production in- 
sures precision in all applications. 


@ Waltham Screw's specially developed 
machines produce a uniform product. 


@ Waltham Screw products are acknowl- 
edged as superior by engineers, instru- 
ment makers, watch-makers, machinist- 
experts. 


@ Specific problems requiring special screw 
machine products are welcomed. 
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EHAR, Editor 


VE2YBODY knows that this is the age of labor-saving 
E machinery for the factory, of labor-saving machines and 
devices for offices, stores and farms, and of labor-saving 
s for homes. Everybody knows, also, that America 


applia ) 3 

is the birthplace of labor-saving machines, appliances and 
gadgets. Almost everybody knows that our mechanical serv- 
ants which relieve us of repetitive drudgery are AUTOMATIC. 


Some are full-automatic, some are semi-automatic, but their 
common attribute is automaticity. Nobody appreciates the 
blessings of automaticity more keenly than do you readers 
of Instruments. 

What the general public does not appreciate is that auto- 
maticity is based on measurement. Without some sort of 
measurement there can be no automatic action. The meas- 
urement need not be continuous; nor even performed by a 
measuring instrument; but it must be made. Even the sim- 
plest and oldest automatic devices must incorporate measur- 
ing elements in order to function. Consider for example an 
eighteenth-century automaton displayed in a museum or 
written up in an encyclopedia: every stroke-reversing mech- 
anism in it embodies a crude equivalent of the modern limit 
switch and is so positioned that the length of stroke is neither 
too long nor too short. Therefore it is a LENGTH-MEASURING 
ELEMENT, Or ANGLE-MEASURING ELEMENT, although the orig- 
inal inventor probably did not think of it in such terms and 
certainly did not talk about it in such terms. 

It follows that the measurement must always be reliable 
and “accurate.” There can be no question as to the necessity 
of reliability; the importance of accuracy, however, is rela- 
tive—because “accuracy” is almost always a relative term 
and almost never an absolute term. The distinction hinges, 
first of all, on what is being measured. If someone shows you 
a fuze body and seriously tells you that its length measures 
2.13063593” by his machinist’s micrometer, you will be 
inclined to make him measure his length on the floor; but if 
he mentions that the counter on turret lathe No. 65 shows 
an output of 3197 fuze bodies during the swing shift, you 
accept that figure as ABSOLUTELY accurate. 

Counting is a field of measurement where absolute accu- 
racy is possible. It is such a special case that “accuracy” and 
reliability” become almost synonymous. A reliable counter is 
absolutely accurate; a counter is either absolutely accurate 
or completely out of order.* There is no such thing here as 
degree of precision. On the other hand it is obvious that 
accuracy in measuring the length of the fuze body depends 
on the degree of precision of the gage and on the degree of 
precision of the method. . . . And on care and skill if the 
limit of error must be within 0.01%. 

Care, skill, experience, knowledge, ingenuity, resourceful- 
ness and common sense become important factors when 
VARIABLES are to be measured—as they must be if they are 
to be controlled. Temperature, pressure, humidity, flow-rate, 
acidity or alkalinity, liquid level, speed, voltage, frequency 
++. you can’t always measure such variable conditions and 
properties as easily as the length of a fuze body! 

And you can’t always “put it up to the instrument manu- 
facturer.” No single instrument company makes every type 
of th: mometer, or tachometer, or hygrometer, or flowmeter, 


- . 


refer, of course, to the counting instrument itself. It is pos- 
alble that a small degree of inaccuracy or unreliability or uncer- 
‘ainty will result from the installation or method of use. For ex- 


amy every type of counter has its operational speed limit. 
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or voltmeter, or pressure gage. Moreover, “the higher the 
fewer.” Hundreds of companies make thermometers but few 
make high-precision quick-response thermometers and none 
has ever made an instrument for recording to 5°F. accuracy 
the cyclic temperature variations of a given point 0.001” be- 
low the working surface of an engine piston. 

Too many industrial executives “solve” measurement and 
control problems by ordering “the best instruments money 
can buy”—and then closing their ears to the recommenda- 
tions of their own Instrument Men. 

Consider in particular the measurement of flow rate. If 
your problem is a simple one—say, cold water in a 2” pipe 
and no violent surges—then you can order a flow recorder 
from any of several companies’ catalogs and it will be easy 
to follow the installation instruction-sheet so that the over- 
all accuracy of the whole metering system from orifice plate 
to recorder chart and integrating register will be equal to 
the guaranteed accuracy of the recording-integrating instru- 
ment. But such ease is the exception in flow measurement 
and control. At the other extreme is the measurement of 
pulsating gas flow—a problem not yet fully solved. In be- 
tween are innumerable cases where the orifice installation 
and piping arrangement may cause errors five to fifty times 
as great as those resulting from the mechanical imperfec- 
tions of the instrument. 

Yes, it is true that the ASME, the AGA, the Bureau of 
Standards, several universities, several oil and gas com- 
panies, and dozens of flowmeter manufacturers have devel- 
oped orifice metering from an art to an exact science. It is 
true that the user need not “design an orifice” in the sense 
of designing its bevel angle, its ratio of zeta to dam height, 
etc. It is true that the simple computation which many users 
call “designing” is essentially “sizing,” i.e., determining the 
correct diameter of the hole in the plate which they can buy 
ready-made. It is true that they can buy the recording-con- 
trolling instruments ready to use, as well as the control 
valves, the traps, the seals, the gage lines, the air lines, and 
all necessary fittings. But in this field of flow measurement 
and control (perhaps even more than in the measurement 
and control of other variables including temperature) noth- 
ing that research bodies and instrument manufacturers have 
done in the past or can do in the future will ever serve as a 
substitute for the user’s acceptance of his responsibilities 
when Accuracy is required.* 

Yes, even for a cold-water flowmeter installation, the user 
SHOULD read and follow the instructions; for complex gases 
and liquids he Must do so and more: he himself must know, 
BEFORE he orders his orifice plate and the other manufac- 
tured products, when and where, to use factors of Super- 
compressibility, Expansion Y, Thermal Expansion, Reynolds 
Numbers, pressure-tap location corrections .. . and numer- 
ous other details. If he wishes Accuracy he must have a 
strong backbone as well as a passionate wishbone. In short, 
he himself must be in fact, if not by title, a Plant Flow- 
meter. Engineer or Flowmeter Installation Engineer. 

And so it goes in every field of Instrumentation! The god- 
dess of Accuracy demands from her priests a sense of 
responsibility, keen brains and a life of devotion —MFB 


*See for example “Selection and Installation of Flow Meters” by 
R. E. Sprenkle, Instruments, Vol. 15, March 1942, pages 75-82; also 
the same author’s “Piping Arrangements for Acceptable Flowmeter 


Accuracy,” Transactions A.S.M.E., Vol. 67, July 1945, pages 345-360. 
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of metered control the benefits that 

are available, it must concern itself 
with research and educational work. It 
is not sufficient that there be available 
in each plant some individual or depart- 
ment capable of making a repair in 
case of trouble. It is more important 
that those who use the control be fa- 
miliar with its scientific purpose and 
alert to discover and record the effect 
of measured changes in the functions 
of the processes being controlled. 

It follows, of course, that if metered 
control is to be used as the means for 
conducting research (and therein lies 
its most immediate use), it must be 
accurately calibrated, scientifically and 
carefully installed and the controlled 
functions recorded in standard units of 
measurement. It follows also that if the 
control is to be accurately calibrated 
and its functions recorded, the signals 
from the primary elements must be 
true and accurate measurements of the 
functions they represent. 

Physical conditions of space, existing 
equipment, pipe sizes, etc., are ever- 
present temptations to compromise the 
provisions for correct metering. This is 
especially true where air is to be me- 
tered for combustion control purposes. 
The air lines are usually large by com- 
parison with the fuel lines and invari- 
ably present the greatest metering dif- 
ficulties and, since air is cheap, it is 
difficult for many engineers, and still 
more executives, to understand why 
they should spend good money to meter 
it. The answer is, of course, that good 
control cannot be had unless the air 
is as correctly metered as the fuel. 

The belief is still quite general that 
the purpose of combustion control is to 
save fuel. That is, of course, a worth- 
while purpose although it is usually 
one of the lesser benefits growing out 
of a combustion control application. 
The total fuel used on the average steel 
heating job is worth usually less than 
2% of the value of the product passing 
through the furnace; hence any benefit 
such as greater uniformity in heating, 
or control of scale formation which in- 
creases yield or decreases rejections or 
aids in pickling or reduces roll break- 
age, pays a dividend which may be 
greater than could be hoped for in the 
reduction of fuel alone. 

Until quite recently the steel indus- 
try has made its experiments with me- 
tered control on equipment which was 
not designed with the use of control in 
mind, and in some cases the results 


[°: industry is to derive from the use 





*Presented before the American Society for 
Measurement and Control, Pittsburgh, March 
26, 1945. 
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How to Get The Most Out of Your 
“Meteredtype” Automatic Contro' 


By CLARK E. HAGUE, Cleveland District Manager, Askania Regulator Co. 


have been disappointing because the 
equipment to be controlled was not con- 
trollable. In some cases, valves of wrong 
size or wrong flow characteristic were 
used. In some cases, furnaces with in- 
adequate flues, stacks or tunnels were 
equipped with controls and in still other 
cases controls have been expected to 
correct the faults of poorly designed 
burners or furnace contours, and, in far 
too many cases, the effectiveness of con- 
trols is handicapped with makeshift 
metering conditions. 

Even in these cases of misapplication 
however, the controls have proven their 
usefulness by pointing the way to, and 
bringing about needed changes and im- 
provements, and by instilling in the 
operating crews a tendency toward 
more careful operation and a better un- 
derstanding of their equipment. 

In the writer’s opinion, the proudest 
chapter in the history of metered con- 
trol thus far is its record of pointing 
the way to better practice and, if as 
seems indicated, metered control is to 
provide the medium of language by 
which you will study and record your 
process and, at the same time, serve as 
the tool by which you will translate 
your studies into practice, it becomes of 
the greatest importance that errors in 
its application, installation and use be 
avoided. 

For some reason there is a persistent 
belief among some plant engineers that 
although an orifice and its connections 
to an ordinary recording flowmeter 
must be arranged with the greatest pre- 
cision, a similar orifice and connections 
to a control instrument can be stuck in 
most anywhere. Of course it is impor- 
tant that both types of installation be 
made correctly but, if one must be done 
with less exactness than the other, the 
control should have the better .signal, 
since, while the meter will do no worse 
than draw an incorrect chart, the con- 
trol can actually be the cause of waste 
or the spoiling of product. The control 
is related to the process and the meter 
is simply drawing a line of record. 

Among the more persistent of the re- 
curring errors in the application of con- 
trol is the characteristic tendency of the 
steel mill engineer to determine how 
large a thing should be and then make 
it twice that big. When this rule is ap- 
plied to a control valve, the result is 
always bad. I recall one case in a local 
plant where the plant engineer insisted 
upon using an 8” butterfly valve on a 
certain job where the control people 
had specified a 4” valve. The discussion 
became an issue with the result that the 
job was placed with a competing com- 
pany who, when the job was finally 













working properly, were c 
valve. The 8” valve was tri: 1en 
installed and found too larg: 
the 3” was tried and found 


4 iil) 





large. 

Still another case was wh . larce 
butterfly valve was used to 1Ce pas 
pressure to a process whe only a 
small amount of gas was 1. The 
valve leaked more gas than the proces 
required most of the time and all the 
regulator could do was to hold the valye 


closed while the pressure mea 
over the chart. The engineer insisted 


that the regulator should have more 
power in order to hold the valve more 
tightly closed although it was a fyll. 
turning butterfly valve. 

Adequate information for the caley- 


lation of butterfly valve capacities jg 
available and should be used wherever 
these valves are applied as a contro 
means. 

Another common error occurs fre. 
quently in the locating of simple pres- 
sure taps. It is quite common to find 
the conventional diaphragm-operated 
globe-pattern pressure-reducing valve 
in use as a part of a complicated system 
of control involving temperature con- 
trol, combustion control, furnace pres- 
sure control, etc., where each piece of 
control is related to all of the other 
pieces and must perform its function in 
timing with them. These valves are 
likely to be installed at a point some 
distance away from the rest of such a 
control system in order that the safety 
shut-off valves, etc., may be inserted 
downstream from them. Their pressure 
measurement taps are usually taken di- 
rectly from the valve body and if there 
are elbows or other flow-resisting influ- 
ences between this valve and other 
items of control in the system, 
sult will be to change the pressure on 
the system with each flow change, mak- 
ing the entire system unstable. 

A case illustrating this point was 4 
gas mixing station for mixing blast fur 
nace gas and coke oven gas. (rifices 
were provided in each of the gas /ines 
and a proportioning regulator 0) 


ne Tre 


a butterfly valve in the coke oven gas 
line to maintain the flows in propor 
tion. A diaphragm-operated glole-pat 
tern valve was in use ahead of the mix 


ing station to maintain a constant pres 
sure on the coke oven gas mete! r- 
fice. Between the diaphragm-oy rate 
valve and the mixing station were two 


elbows in the coke oven gas line. The 
whole system hunted badly until the 
pressure tap for the diaphragm oper 
ated valve was moved to a point «/ter 


the two elbows. This simple « 1angt 
cured the entire trouble. 
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forms of control are 
e effect of regulation is 
vistered at the point of 


The simple 
ose where! 








bmediately 

pasuremen! for example, a flow con- 
4] to main‘sin @ constant differential 
ross an orifice, the orifice being lo- 
ted ahead of the control valve and 
st far e! h away for good metering 
nditions. nother example is a pres- 
bre con for a pressure system 
herein t! volumetric capacity of the 
stem is small by comparison with the 
te of flow’ through it. 

It is not uncommon for these other- 
e simple jobs of control to be seri- 
isily complicated by locating control 
jlves too far away from orifices or 
om pressure-measurement points or 
having supply lines to pressure sys- 
- so small that a lag in response to 
pgulation is introduced. 

The size of the gage line (from pres- 


nre tap to deflecting element) is fre- 

yently the cause of trouble, especially 

low-pressure work where metering 
iaphragms are required to be large 

md the breathing of the diaphragm 
auses some movement of gas in the 
age line. It is not uncommon for a 
eculator to be operating on 0.01” wa- 
er column and, for such an installation 
p operate properly, the regulator must 
spond to pressure changes of about 
001” water column. 

It is easy to see that if the gage lines 
p such an installatien are so small as 
p resist the breathing of the metering 
iaphragm, or cause’ an excessive rate 
f movement of the gas in the gage line 
s the pressure values change, the value 
f the signal when it reaches the dia- 
hragm will be considerably altered and 
elayed in transmission, and if the pres- 
ures are changing rapidly the true 
ralue of the pressure may never be 
ransmitted to the regulator. 


Any piece of control that includes a 
luid metering element can reasonably 
be expected to operate accurately only 
within the range of its metering ele- 
ent. For example, a flow control that 
s actuated by the differential across an 
brifice. The orifice, as a means of meas- 
bring flow, is accurate through a turn- 
flown range of only about five to one, 
r from 100% to 20% of flow, yet regu- 
ators in flow control applications are 
alled upon to operate far beyond this 
range and do a surprisingly good job 
hrough ranges of ten to one. 

The ratio control is especially affected 
by this limitation since it is actuated 
by the difference between two metering 
differentials, and if either of the meas- 
urements is in error, the resulting regu- 
lation must be in error unless the other 
Measurement is in error also by the 
same amount and in the same direction. 
' This metering limitation is also a 
factor in limiting the range through 
Which | proportioning regulator can be 
adjusted for varying the ratio of two 
flows. We are frequently called upon to 


produce a proportioning regulator which 


Will ¢ ntrol the mixing of two gases 
through the entire range from 100% 


of the primary gas and none of the sec- 
ondary gas, to none of the primary gas 
and 100% of the secondary gas. This 
obviously is not possible to do with a 
single set of orifices and a single regu- 
lator. It can and is being done by main- 
taining constant differentials across 
variable orifices and can be done quite 
well by using different sets of orifices 
for different parts of the range. 

It is essential, of course, that a man- 
ufacturer of control equipment be fa- 
miliar with the magnitude and behavior 
of the forces available from a meter- 
ing installation, for it is only because 
these forces behave according to defi- 
nite laws that he is able to fashion his 





“It is wrong to think of any part of 
a control installation as being unim- 
portant, for each part is related to the 
whole.” 


“It is not uncommon for simple jobs 
to be complicated by locating control 
valves too far from pressure-measure- 
ment points or by having supply lines 
to pressure systems too small.” 

“The speed with which a furnace or 
a turbine or a process will respond to 
regulation is usually unknown until 
after the control installation is put 
into use, and unless the control instru- 
ments are capable of being brought 
into synchronization with this speed of 
response, hunting is sure to occur.” 











product to their use. He knows too that 
any valve, or other device to which his 
control is applied, will respond to ad- 
justment or movement in accordance 
with some definite law and that it is the 
purpose of his device to bring these 
possibly divergent laws into an orderly 
relationship of cause and effect, yet 
through pressure of competition, or 
time, or lack of money or lack of com- 
prehension of these laws by the pur- 
chaser, he must often accept compro- 
mises which seriously affect the result 
of control. 

It is wrong to think of any part of a 
control installation as being unimpor- 
tant, for each part is related to the 
whole. A poorly fitted pin in a mechan- 
ical linkage can spoil the operation of 
an entire installation. A valve whose 
mechanical travel is greater than its 
effective travel as a throttling means 
has the same effect as exaggerated lost 
motion in the mechanical linkages. Fric- 
tion in the mechanical linkages which 
prevent the smooth operation of the 
controlled parts is a comon cause of 
trouble and often adds much to the cost 
of control equipment for, generally 
speaking, the cost of control is related 
to the amount of work it must do. 


Just as it is important to install pres- 
sure-connection lines from orifices or 
pressure taps with provisions for drain- 
ing out moisture, so is it important to 
install oil lines for power transmission 
with provisions for removing air, for if 





air is trapped in the oil lines of a 
hydraulically-operated control system, 
the compression and expansion of the 
air will cause the installation to hunt. 
This condition will be more exaggerated 
where friction exists in the controlled 
parts and considerable force is required 
to start them in motion. Means for re- 
moving air should be provided at the 
high points in all oil transmission lines. 

It is entirely natural, I suppose, for 
an engineer or an operator who finds 
himself in charge of an expensive in- 
stallation of control and recording ap- 
paratus, to hope and strive for nice even 
legible recorder charts and, to this end, 
it is quite common to find that gage 
lines have been restricted to the extent 
that they do not transmit a true meas- 
urement of the condition they are in- 
tended to measure. It should be borne in 
mind that charts are intended to por- 
tray an honest record of conditions as 
they are and that the true condition is 
not improved by falsifying the record. 

There is a tendency that I have no- 
ticed among department control, to lock 
all of the adjustments and to forbid 
everyone, including the operators in 
charge, making any changes in the set- 
tings. (There is, of course, a very real 
reason for this tendency: the boss will 
be around sooner or later and will be 
sure to try all of the wheels that will 
turn!) I doubt the wisdom of this prac- 
tice, however, insofar as the operators 
are concerned, for I find them as inter- 
ested as their superiors in learning the 
uses and limitations of new equipment 
and, usually, when a piece of equipment 
is damaged by them it is because they 
have not been instructed sufficiently in 
its use. Rarely are they given adequate 
instruction and frequently they are led 
to believe that all they need to do after 
the control is put into use is to let the 
control have its way and all of their 
troubles will vanish. 

Unfortunately, controls cannot think. 
They can only do what you set them to 
do, and if you set them to do the wrong 
thing, they will do it just as faithfully 
as they will do the right thing. The 
function of automatic control is to do 
something a little more accurately, a 
little more punctually and a little more 
reliably than you can do it by hand, but 
without a guiding intelligence, it is all 
but useless and without some experi- 
mentation to discover optimum condi- 
tions, you cannot know whether you are 
getting from it all that it has to give. 

In the open hearth field particularly, 
where the use of forced air fans, com- 
bustion, furnace pressure, heat input 
and reversing controls is increasing 
very rapidly, the writer expects to see 
within the next few years, as a result 
of thoughtful operation with these de- 
vices, a decided influence upon the de- 
sign of the furnaces themselves. Cer- 
tainly, greater liberty in the design of 
ports should be possible. Furnace life 
should be improved, and with controlled 
velocities, checker designs may be af- 

Continued on page 494 
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temperature controllers excessive 

hunting and overshooting of the tem- 
perature are encountered. To improve 
the sensitivity and response of these 
controllers a vacuum-tube thermocouple 
device was developed at the Westing- 
house Research Laboratories. This pilot 


[: many applications of conventional 


contactors. Thus the tube and furnace 
heating elements operate together. 
Both thermocouples of the tube are 
heated but the couple with less thermal 
capacity reacts first to changes in heat- 
er element temperature. The antici- 
pator, therefore, produces an e.m.f. 
which corresponds to the rate of change 
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Fig. 1. Schematic diagram of an electric furnace installation. 


furnace, called the “Anticipator,” mini- 
mizes the cyclic swings in temperature 
characteristic of most furnace controls 
by anticipating changes in the main 
furnace temperature and initiating cor- 
rective steps. 

The anticipator consists of two “buck- 
ing” thermocouples of different thermal 
capacities and an electric heating ele- 
ment, enclosed in an evacuated tube. A 
schematic sketch of a typical electric 
furnace installation is shown in Fig. 1. 


and the direction of change of the tem- 
perature being controlled. The thermo- 
couple e.m.f. from the instrument is 
given in Fig. 2 for short and long heat- 
ing-cooling cycles. The short cycle is 
the normal cycle when controlling at a 
fixed temperature. 


When the two couples in the antici- 
pator are at the same temperature, the 
voltage from the control couple to the 
controller is unaffected. At the time that 
the control thermocouple institutes a 
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Fig. 2. Anticipator voltage curves during heating and cooling cycles. 


The anticipator tube has been magnified 
to show details of its construction. The 
thermocouples of the anticipator are 
connected in series with the conventional 
control thermocouple so that the polar- 
ity of the thermocouple with less thermal 
capacity (TC2) is additive and the po- 
larity of the couple with greater ther- 
mal capacity (TC) is subtractive with 
respect to that of the furnace couple. 
The electric heating element of the in- 
strument is energized by the power 
source connecting the control mechanism 
and the relays that operate the main 
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change in control current—for example, 
starts the heating part of the cycle— 
the change is felt first in the two ther- 
mocouples in the anticipator. However, 
the thermocouple with lower thermal 
capacity heats faster than the other and 
the thermocouple voltage at the control- 
ler is increased. This increased voltage 
causes the controller to change to cool- 
ing, thus preventing the furnace tem- 
perature from overshooting the desired 
maximum. When the opposite action 
takes place and the furnace is in the 


cooling portion of the cycle, the antici- 





An Anticipatory Method for Improving 
Automatic Temperature Contro 


By M. J. MANJOINE, Research Engineer, Westinghouse Electric Corp., East Pittsburgh, Penna 
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The elements are placed in an evacu- 
sted tube to protect them from dirt and 
amper' to cause heat transfer to 
hermocouples by radiation, to minimize 


t of room ventilation and tem- 
and to prevent deterioration 
ments. 


e effe 
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pf the + 
As an example of the efficacy of this 
fevice, a variation of 50°F. (+ 25°F.) 
the temperature of a large heat-treat- 
ng furnace was reduced to 5°F. (+2.5° 
F.) upon connecting and adjusting the 
anticipator. In another installation on 
, smaller furnace of a creep testing 
nit, the temperature fluctuation was 
reduced from +2.5°F. to £0.4°F. 








Fig. 4. The anticipating vacuum-tube temperature control device is shown in use by the 
author. The device consists essentially of two thermocouples of different thermal capacities 
and an electric heating element. When the main furnace current is on, the anticipator heat- 
ing element heats both thermocouples, but one heats faster because of its lower thermal 
capacity. This increases the thermocouple voltage and the control swings to cooling, pre- 
venting overshooting. When the main furnace current is cut off, current to the anticipator 
heater also ceases and both couples begin to cool. The second thermocouple, having greater 


thermal capacity, cools more slowly. 


he thermocouple current drops because of the reverse 


polarity, and the control swings to heating, preventing overshooting. A resistor controls the 
frequency of the anticipator heating and cooling cycle. 


The allowable temperature fluctua- 
tion and, therefore, the frequency of 
the heating and cooling cycle depend 
on the particular application. The antici- 
pator affords a means of regulating the 
temperature cycle in accordance with 
the allowable temperature fluctuation 


ote on the Fusing of Instruments 





| The Inquiry 
To the Editor of Jnstruments: 


I have a volt-ohm-milliammeter 
(a d’Arsonval movement with a 
d-c. sensitivity of 5000 ohms per 
volt, a-c. sensitivity not known), 
and wish to make a pair of fused 
test leads for it. Please give me 
information on the following: 

(1) I understand that fuses 
have a certain amount of resist- 
ance. Please tell me how these 
fuses will affect the accuracy of 
the readings on the various a-c. 





and d-c. voltage and current 
ranges, and ohmmeter ranges. 
Will the effect be small enough to 
disregard for all practical pur- 
poses, such as measuring voltages 
across 1.4-volt filaments? 


(2) What effect, if any, do fuses 
already incorporated in instru- 
ments by the manufacturer have 
on the accuracy of readings? If 
compensation features are pro- 
vided for the effect of these in- 
ternal fuses, cannot this feature 
be provided for externally at- 
tached fuses? 

[Name Withheld] 








By B. F. McNAMEE, Altadena, Calif. 


HEN fusing an instrument, we 
should consider any possible 
effect of the fuse on calibra- 


W 


tion. To minimize any such effect, we 
should choose the lowest resistance fuse 
which will protect the instrument. This 
usually means the highest current rat- 
ing which will do the job. Most instru- 
ments will stand an overload of at least 
9 . ° 
whe 6 times their full-scale current con- 
A 5000-ohms-per-volt voltmeter has a 
full-scale current of 1/5000 ampere, 
and re seems to be no fuse manu- 


factured with this rating. But a fuse 


rated at 1/1000 ampere, which is 5 
times the full-scale current, will un- 
doubtedly protect this instrument 
against damage. If the overload should 
be several times the fuse rating, the 
fuse will blow in such a short time (a 
few microseconds) that the pointer will 
scarcely start to move, or the coil of the 
instrument scarcely change its temper- 
ature, before the current is shut off. 


CHANGE IN CALIBRATION OF VOLTMETERS 


Let Ry, represent the ohms-per-volt, 
and V represent the number of volts full 
scale. Then the resistance of the’ instru- 


without imposing a duty on the control 
equipment heavier than necessary. Since 
the anticipator causes the thermocouple 
voltage at the controller to fluctuate 
through a faster cycle, the controller 
response is more positive, and less chat- 
tering of relays is encountered. 


ment is VR,, and the error (expressed 
in percent) introduced by adding a fuse 
of resistance Ry, is: 


Ry X 100 
VRy + Ry 
Thus a 500-ohm fuse added to a volt- 


meter of 5000 ohms-per-volt, and 10 
volts full-scale, would introduce an er- 


ror of 500 X 100 
(10 X 5000) + 500 


or approximately 1%. 


Thus the voltmeter would read 1% 
low. 


The oniy compensation that can be 
provided is internal. Some instruments 
have a magnetic shunt which can be 
moved, but on a multirange instrument 
this will correct only one range. The 
correct remedy is to reduce the series 
resistance of the instrument by an 
amount equal to the fuse resistance. But 
it will often be found that the error is 
negligible in an instrument used for 
general purposes. 





CHANGE IN CALIBRATION OF AMMETERS 


In an ammeter the addition of a fuse 
has no effect on the calibration, but the 
resistance of the fuse does affect the 
circuit in the same way that the resist- 
ance of the instrument itself affects the 
circuit, by making the current less than 
it was before either the instrument or 
fuse was inserted in the circuit. So if 
the instrument and fuse are perma- 
nently connected in the circuit, there is 
no error, since their resistances are 
part of the normal resistance of the 
circuit. 






































































Comparisons of Force-balance and Pos:tiop 
balance Control Mechanisms 


By W. B. HEINZ, Consulting Engineer, Cochrane Corporation, Philadelphia, Pa. 


N an automatic controller the meas- 
| mine means responds to a change 

in a measured variable and produces 
a corresponding change in a position or 
a force (or their electrical equivalents). 
Most proportional controllers “follow 
up” the measuring response by a bal- 
ancing change in another position or 
force. Thus controllers can be classified 
as “position-balance” devices and “force- 
balance” devices. 

Fig. 1 is a schematic diagram of a 
position-balance mechanism. A position 
change x moves a baffle about a friction- 
less pivot and makes a corresponding 
change in baffle position relative to a 
nozzle. The baffle on moving closer to 
the nozzle increases the pressure p, 
which is applied behind a diaphragm or 
a bellows whose force is opposed by a 
spring. The pressure builds up until the 
changed position of the pivot has re- 
stored the baffle nearly to its initial po- 
sition adjacent to the nozzle. A change 
in pivot position has then balanced the 
initiating change in position at x. 

The output pressure p, can be cali- 
brated in terms of x or it can be utilized 
to operate a controlled valve by means 
of which x can be returned toward its 
initial position. The relationship be- 
tween .p,, and x is determined by the 
diaphragm area, the spring rate and 
the lever ratio. No force is required at x 
to create corresponding changes in p,, 
since the pivot friction and the jet 
force at the nozzle are negligible. The 
output pressure p,, is substantially in- 
dependent of the supply pressure p,, be- 
cause little more than an infinitesimal 
change in baffle position at the nozzle 
is required to overcome the effect of rel- 
atively large supply pressure changes. 

In Fig. 2, position changes at x are 
initiated by changes in pressure p, act- 
ing upon a spring-opposed diaphragm. 
The resulting change in nozzle pressure 
at p, produces a corresponding change 
in position of the pivot carried by the 
follow-up element. This also is a posi- 
tion-balance mechanism, even though 
the initial position change results from 
a pressure change. 

If we transfer the measuring means 
from the position shown in Fig. 2 and 
locate it directly opposite the follow-up 
element, as in Fig. 3, we can omit both 
springs. Slack diaphragms are used, 
possessing no spring characteristics of 
their own. Now we have a true force- 
balance mechanism. Since there is no 
spring anywhere in the system, the baf- 
fle can freely assume any position which 


*Presented before the American Society 
for Measurement and Control, Hotel Roose- 
velt, Pittsburgh, Pa., May 28, 1945. 
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may be required to make the follow-up 
pressure p, exactly equal to the input 
pressure p,. Thus the pressure p, is 
completely independent of the supply 
pressure p,. The relationship between 
p, and p, can be varied by utilizing un- 
equal diaphragm areas; or, if the dia- 
phragms be arranged to act on the lever 
at two different points, the slope of the 
Pp, Versus p, curve can be varied by ad- 
justing the lever ratio. 

Fig. 4 illustrates schematically the 
basic mechanism of conventional indi- 
cating and recording controllers. The 
measuring means moves a pointer or a 
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A rearrangement converts the posi- 
tion-balance indicating controller of 
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is now interposed between the indicator 
and the baffle in such manner that 
change in position of the measuring 
means is converted to a corresponding 
change in force on the baffle lever. An 
increase in this force increases the noz- 
zle pressure until the force from the 
follow-up element once more balances 
the spring force. The pressure p,, is thus 
maintained proportional to the position 
of the measuring means and its indi- 
cating pointer. This pressure operates 
a controlled valve in a manner analog- 


ous to that of conventional position- 
balance instruments. 
All conventional accessory features 


which make up commercial instruments 
are introduced into force-balance in- 
struments by analogous but mechani- 
cally different arrangements. Several 
attractive advantages are obtained. 

In all of the figures shown thus far, 
only one form of pilot valve has been 
shown—namely, a nozzle-baffle combi- 
nation. Another common type of pilot 
valve is illustrated in Fig. 6. Here a 
double-piston slide valve admits air 
from the supply p, to the output p when 
the valve moves upward. When the valve 
moves downward, the supply is closed 
off and the output p is vented to atmos- 
phere above the piston. With the valve 
lever located in a horizontal position it 
is necessary to use a spring to balance 
the weight of the lever and diaphragm 
assembly. This spring has a low spring 
rate and it creates a negligible effect 
upon the balance of pressures behind 
the two diaphragms. 

The relationship between p and p, 
depends upon the force created by the 
spring and upon the amplification fac- 
tor of the relay. When two diaphragms 
of equal area are directly opposed the 
amplification factor is unity, and a 
change in p, will be balanced by an 
equal change in p. If A; be made larger 
than Av, however, changes in p, will 
create larger changes in p by the area 
ratio A; /Ao. If two diaphragms of equal 
area be located at different points on 
the lever, changes in p, will be ampli- 
fied in p by the corresponding lever 
ratio. Thus the amplification factor in 
the arrangement of Fig. 6 depends either 
upon the area ratio or the lever ratio 
or upon a combination of both. 

In addition to area-ratio and lever- 
ratio amplification of pressures, a third 
method is available—namely, resistance- 
ratio amplification. In Fig. 7 the follow- 
up pressure p; is taken from a tap be- 
tween two resistances ro and 7;. The 
diaphragm areas being equal, changes 
in p, must create equal changes in p; 
in order to maintain the force balance. 
Pressure p;, however, is at all times 
equal to the product of resistance r; and 
the flow of air gq which passes through 
the two resistances in series. In order to 
maintain the pressure p; between the 
two resistances, the pilot valve must 
create a pressure p which is equal to 
the sum of the two resistances multi- 
plied by the same air flow, gq. Conse- 
quently, p is greater than p; by the re- 
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Fig. 8. Universal pneumatic relay assembly, shown nearly actual size. 


i Viipy : 
‘o a 


Fig. 9. The two halves of the universal pneumatic relay, showing the opposed capsules which 
utilize the force-balance principle. 





Fig. 10. Relay with piston type pilot valve. Fig. 11. Relay with flapper type pilot valve. 











sistance ratio (r1 + r2)/r 
steady-state conditions p 
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er than the input pressu 
amplification factor 4, wh 
r2)/T1. 

The amplification facto, 
the slopes of curves of p 
amount of output pressure p at Zer0 jy 
put pressure p, depending upon th 
spring setting. 

The amplification factor c: 
over a wide range by adjusting 
both of the resistances 7; and ro, 
ally re can be a fixed resist 
is adjusted by means of a n 
functioning as 7;. In practice, the 
























plification factor ranges from unity , Fig 
a maximum practicable value which ; 
proaches 1000. e am 






The output of a first-stage amplifedmme as 
can be connected to the input of 
ond stage. When so connected t] 
no feed-back from the second 
the first, and even high am; 
factors can be multiplied toget 
out instability. If the individu 
fication factors be adjusted to 
500, for example, a two-stage | 
tion will give an over-all amplifi 
of 500 X 500 = 250,000. A chang 
one one-hundredth inch of water at ip- 
put will produce an output change o 
90 pounds per square inch. 

A universal pneumatic relay has been 
developed, with the object of ser 
the maximum number of diffe: 
plications. Fig. 8 shows an ass: 
unit. It is made up of two identical die 
cast shells in each of which a diaphragm 
capsule is held by four screws (see Fig, 
9). Interchangeable capsules contain 
one or two slack diaphragms, of various 
effective areas. A lever is held between 
the two halves by a spherical hub which 
is screwed to the center disks of the 
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diaphragms. The lever rests upon two 
steel balls near one end, beyond which 
is a spring. The other end of the lever 
operates a pilot valve, as in Fig. 10, or HP® 
serves as a baffle adjacent to a nozzle, @P™* 





as in Fig. 11. These parts are held to- #P' 
gether by sliding spring clips, ready for 
mounting on the relay base. The pilot 
valve is put into position with the valve 
center engaged by a fork on the end of 
the lever (see Fig. 9) and the base is 
put on over it. Two screws clamp the 
assembly together (Figs. 8, 10 and 11). 
Synthetic rubber washers are then 
slipped over the protruding tubes from 
the diaphragm capsules. The entire re J 





lay is now ready for installation on 4 
panel, where protruding buttons com- 
press the rubber washers axia and 
radially against the tubes. Four screws 
hold each relay in place, with as many 
as eight pneumatic connections mace Up 
at once. | 
When a nozzle-baffle pilot valv« 1s © 
be used, a nozzle element replaces te 
slide valve body. The end of the ‘ever 
adjacent to it then serves as thy baifile 
(see Fig. 10). 
In Fig. 12 is shown a typica’ relay 
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. Demonstration set-up in which a universal relay is used as a pressure amplifier. 


fier, its connections being the 

se of Fig. 7. The long rubber 

; one end connected to the 
namber and its other end, with 
ipette, is free for demonstra- 

ses. The output of the ampli- 

s connected by means of the heavy 

, ) the pressure gage which is 
librated directly in pounds per square 
h. The amplification factor is adjust- 
je by means of the two needle valves 
which constitute the 71; and roa re- 
tances. The compressed-air supply 
rom a cylinder not shown) is through 


[Demonstration. —“I now hold the 
lass pipette several inches from my 
uth and blow on it... . The momen- 
ry reading of the pressure gage shows 
at either a new world’s record for 
man lung pressure has been set, or 
at the amplification factor is much 
eater than unity. Now I pass the tube 
mong members in the first few rows. 
.. Now I increase the amplification 
ctor: don’t blow too hard! ... Now I 
berease the amplification factor. . . 

hat’s the matter, my friend? Have 
bu no breath at all? ... Now, again 
hcreasing the amplification factor, I 
mmerse the glass pipette to a depth of 
bout a tenth of an inch in this glass 
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ig. 14. Indicating transmitter. 


of water, and clamp it there while I 
adjust the amplification to make the 
gage read 10 lbs./in.2. Note that the 
reading is steady. Finally, I vary the 
depth of immersion, slowly at first, then 
more quickly. The response is not as fast 
as that of an engine indicator, because 
the gage itself has a certain amount of 
inertia, but this demonstration brings 
out the fact that the resistances are 
analogous to pure electrical resistances: 
they do not slow down the action as does 
the combination of resistance and ca- 
pacitance in, for example, a welding 
timer.’’] 


An interesting application of the uni- 
versal relay is illustrated in Fig. 18, 
which shows a circuit for the pneumatic 
transmission of float position in a ro- 
tameter. A stainless steel tube is used 
in place of the conventional guide rod 
inside the float. Within the stainless 
steel tube a glass tube is located, suit- 
able gasketing being used to prevent 
air flow between the glass tube and the 
stainless. The glass tube has a precision 
tapered bore much like that of any ro- 
tameter tube. A steel ball is rolled up 
and down inside the glass tube by per- 
manent magnets within the rotameter 
float. The resistance to air flow past the 
ball thus varies with the float position. 

Two universal relays codperate to 
function as a pressure controller main- 
taining constant pressure below the ball. 
The first one is assembled with a nozzle 
and baffle, the nozzle pressure being 
amplified by the second relay as re- 
quired to create above a pneumatic re- 
sistance r5 whatever pressure be re- 
quired to maintain the pressure below 
the ball at the control point. This pres- 
sure p is indicated on any suitable gage, 
which can be calibrated directly in terms 
of flow through the rotameter. 

In an indicating transmitter which 
will be ready for post-war sale, the 
components of this circuit are assem- 
bled in the form shown by Fig. 14. The 
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Fig. 13. Rotameter transmission. 








Fig. 17. 
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Fig. 18. 


instrument includes a bold-faced flow 
indicating scale for use at or near the 
rotameter location, depending upon in- 
stallation and service considerations. 
For example, when a completely-steel- 
encased rotameter is used for high-pres- 
sure or hazardous service, the indicating 


Fig. 20. 


transmitter can be used to read the flow 
at the point of measurement. The output 
pressure of the transmitter can be con- 
nected remotely to additional indicators 
or to a recorder-controller, if desired. 

A post-war recorder-controller for 
general service is illustrated in Fig. 15. 
This instrument is basically a pressure 
recorder-controller. It can be used for 
any variable which can be converted into 
corresponding pressure, either by the 
measuring means itself or by suitable 
pneumatic transmission. The instrument 
utilizes the force-balance principle al- 
ready described. When the door is 
opened the instrument presents a con- 
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ventional appearance, as shown by Fig. 
16. The chart has been removed in Fig. 
17. Removing the chart plate (see Fig. 
18) displays the working assembly 
which is characterized by the absence of 
intricate mechanisms. The force-balance 
principle obviates the need of position- 
balance links and levers. Two of the 
universal relays are mounted on the 
panel. Access to the pneumatic circuit 
connections is provided by swinging the 


Fig. 19. 










chassis outward as shown Fig. 19 
In view of the fact that these instrg 
ments cannot yet be offered for sald 
detailed descriptions of their specia 
mechanical features would be prematurd 

Finally, there is shown a photograp} 
(Fig. 20) of a demonstration panel a 
sembly comprising a rotameter equipped 
with the ball and tube for pneumati 
transmission, its associated indicating 
transmitter and its recorder-controller 
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WeE are proud to announce that the Spencer Lens 
Company has been operating under the name of 
its parent company since June 30, 1945. 


The name Spencer, as in the past, will be a hallmark 
appearing only on the finest scientific instruments. 


Since 1935, when the Spencer Lens Company was pur- 
chased by the American Optical Company, facilities for 
research and manufacturing have been greatly increased. 


| The change of name and closer integration with the 
American Optical Company, the largest producer of 
ophthalmic products in the world, will provide new 
opportunities to improve products and render better 


Please change your records to show our new name: 


American @ Optical 


COMPANY 


Scientific Instrument Division 
Buffalo 11, New York 
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WATERTIGHT 


TYPES DN-1, -2, -3 
(Left hand, above) 


@ For applications where equipment may be 
used in an extremely humid atmosphere, ex- 
posed to rain, or accidentally submerged 
in water. Available for direct-current (DN-1), 
radio-frequency (DN-2), and audio-frequency 
(DN-3) service. 


CONVENTIONAL 


TYPES DN-4, -5, -6 
(Right hand, above) 


@ For use on aircraft and on communications 
or electronic devices where the instrument is 
protected. Available for direct-current (DN-4), 
radio-frequency (DN-5), and audio-frequency 
(DN-6) service. 





HEADQUARTERS FOR 
ELECTRICAL MEASUREMENT 


Buy all the Bonds you can—and keep all you buy 
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G-E PANEL INSTRUMENTS 


To meet the need for compactness, especially in electronic and 
communication devices for combat, they have a body diameter of 
only 114 inches, are less than] inch deep, and weigh only 3 ounces. 
They are accurate to within +2 per cent. 












These instruments are of the internal-pivot construction, and in 
addition to small size and light weight, they have all the other de- 
sirable features associated with this unique G-E design. 

Because of its high torque and large-radius pivots, the element 
(which is common to both instruments) is well able to withstand 
vibration. High torque combined with a lightweight moving element 
results in fast response. Good damping makes for ease and accuracy 
of reading. Large clearances help to insure reliable operation. 

All these features add up to a high factor of merit and all-round 
excellent performance. 

For advance information, ask the nearest G-E office for Book- 
let GEA-4380, or write to General Electric Co., Schenectady 5, N.Y. 
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THEY’RE G-E INTERNAL-PIVOT INSTRUMENTS | 
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One advantage of the internal-pivot de- | 
sign is compactness. Armature, core, control 
springs, pivots, jewels, balance weights, and i 
pointer form a single, self-contained unit, all i 
parts of which are supported by a cast- | 
comol magnet. i 









































































































XI. POTENTIOMETER CIRCUITS. 
§1. DIRECT-CURRENT POTENTIOMETERS. 


The simple direct-current potentiometer circuit (usually 
credited to Poggendorff) is the prototype from which most 
of the commonly-used potentiometers have been developed. 
Fig. 171A shows this circuit in its simplest form. 

The potentiometer is in principle a device by which an 
unknown potential can be balanced against a known one, 
with equality indicated by a sensitive galvanometer. Its 
accuracy therefore depends upon the accuracy of the stand- 
ard source of electromotive foree—and also upon the accu- 
racy with which the comparison can be made—and its sensi- 
tivity depends upon the delicacy of the balancing procedure, 
which is dependent upon the sensitivity of the galvanometer 
and upon the manner of comparison. 

















In Fig. 171A only the bare essentials for a potent'ometer 
circuit are shown. A slide-wire (circular) is connected in 
series with a source of electric current E and a regulating 
rheostat R; to one end of this slide-wire and to the moving 
contact upon it is connected a circuit containing a source 
of electromotive force and a sensitive galvanometer G. The 
circuit is “standardized” before use by applying a known 
electromotive force from a standard cell at the potential 
terminals and adjusting the circuit until the galvanometer 
shows no deflection; this indicates that the potential drop 
along the slide-wire from point a to point b is equal to the 
electromotive force from the standard cell. If then an un- 
known potential is applied at the emf terminals, and the 
galvanometer is found to show no deflection when the slider 
is at point c, the ratio of the known to the unknown poten- 
tial is equal to the ratio of the distance ab to the distance 
ac. (The wire is assumed to be homogeneous.) If the current 
through the slide-wire is adjusted to a suitable value and 
the wire then fitted with a suitable scale, the instrument 
then becomes direct-reading. The actual value of the resist- 
ance of the slide-wire is of little consequence; the important 
thing is the potential drop along it. 

The same circuit with two added features is shown in 
Fig. 171B. A switch Sw 1 has been installed to facilitate 
standardization; it replaces the unknown emf. with the 
standard cell, and simultaneously connects the moving con- 
tact to the proper point along the length of the slide-wire. 
To standardize the circuit it is necessary only to move this 
switch to the Check position and adjust the rheostat until 
the galvanometer shows no deflection. To operate, the switch 
is placed in the Read position, reconnecting the unknown 
potential. A second switch is provided for shorting out a 
high resistance in the galvanometer circuit to facilitate final 
balancing. This high resistance protects both galvanometer 
and standard cell during preliminary adjustment. 
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ELECTRIC GAGING METHODS 


for Strain, Movement, Pressure and Vibraticn 


By HOWARD C. ROBERTS, Research Staff, Association of American Railroads, Chicago, III, 





The limiting factor in sensitivity and acc. 
simple circuit (apart from homogeneity of w 
constructional factors) is the fineness of subd 
resistance element—the slide-wire. Accuracy as 
part in 1000 with a simple slide-wire of conv: 
is a little difficult to attain, because of uncert: 
ting of the slider, and non-uniformity of the 
are, however, three widely-used methods for im 
subdivision of the graduated resistance eleme: 
the Crompton tapped-resistor method, the Va: 
and the Rayleigh-Weston substitution method.’ 

In most instruments of moderate precision the Crompty 





tapped-resistance principle is used. It is an extension of th 
simple slide-wire, formed by adding fixed resistors in serie 
with the slide-wire, and connecting as many of these se 
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tions as are needed to accommodate a measurem: 
172 illustrates the manner of connection. Each step « 
tapped resistor has a definite value of resistance; the slide 
wire usually has a slightly greater resistance than the sep 
arate steps, so that it is never necessary to balance just 
at the end of the wire. Many instruments employ fixe 
steps of 0.1 volt, with the slide-wire range encompassi! 
0.11 volt. 

The Varley vernier is one of the best and also most co 
venient of the devices for subdividing a resistance element, 
It employs tapped resistors arranged in decades, with 4 


switching device so arranged that each decade is connected 
in parallel with two of the steps of the preceding decaée. 
Each decade has eleven steps instead of ten; each decade 


has a total resistance equal to the resistance of two steps 
of the preceding decade. Thus when the second ade 
bridges two steps of the first decade, the effective resistance 
of those two steps is halved, A continuous slide-wir ‘ten 
employed for the last dial. 
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A Varley vernier circuit of four decades, reada 
ease to one part in 10,000, is shown in Fig. 173. M 





*This method is the one used in the Feussner pot 
and occasionally called by that name. 
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to make the subdivision finer; the limit is 


be at : , ; 
the contact resistances of the switching de- 


ot comparable to the resistance of the decades. 
The Ra oh-Weston substitution method makes use of 
se fact t the removal of an increment of resistance at 
e point | its insertion at another is equivalent to the 
ovemel a slider. Mechanically, the device is composed 
two tance boxes coupled by means of linkages, so 
sat as tance is removed from one box it is added to 
be ot! he total resistance is thus kept constant. The 
rang’ | is indicated in Fig. 174; the mechanical coup- 
ng of wo variable-resistance units is indicated by the 
prved w. Fineness of subdivision depends upon the 
 visiO! the resistance boxes. 
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Much the same precautions must be taken in the design 


f the ] 


bridge 


‘tentiometer circuit as are required in the sensitive 
» circuit, if random errors from contact resistance 


nd thermal emf’s are to be avoided. The Diesselhorst po- 
ntiometer circuit embodies some exceptionally effective 











xpedients in design; the circuit is capable of measurements 
flown to a few hundredths of a microvolt. Physically, the 
ircuit somewhat resembles a bridge circuit, as shown in 
; | 
ie 
Fig. 175. The unknown emf. and the galvanometer are 
placed in the detector diagonal of the circuit. The five dec- 
ades are arranged in pairs and mechanically coupled to- 
gether: Ry indicates the two elements of the first decade, 
Re the seeond decade, and so on. 
The special features of the Diesselhorst circuit may be 
seen from the figure. No switches appear in the galvanom- 
eter circuit, so no thermal emf’s are introduced there, 
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they would cause the greatest error. The design of 
cuit is such that the switching is performed in a 
circuit of constant resistance. Thermal emf’s which 
produced are additive to the battery voltage rather 
the galvanometer circuit; their magnitude is never 
than a few parts in a million compared to the 
voltage. The only continuously-variable resistors 


thers are tapped resistors fitted to multipoint switches 


tice) are those in the fourth and fifth decades; these 
unts of rather high resistance applied to 1-ohm coils 









in the bridge-circuit arms. Any thermal emf’s set up here 
circulate around a closed circuit of rather high resistance, 
and only that portion of the total potential drop which ap- 
pears across the l-ohm resistor is introduced into the cir- 
cuit proper. Similarly, the contact resistances here are in 
series with a high value of resistance, and become items 
of no concern. 

These design principles may be applied to many other 
measuring problems. 

While the simple direct-current potentiometer already 
described depends upon the variation in magnitude of a 
resistance element carrying a constant current for provid- 
ing an adjustable and accurate reference potential, it is 
equally possible to construct a potentiometer embodying a 
constant resistance but carrying a variable current. Here 
the current is the measure of the potential. The principle 
has been used in a number of instruments; one representa- 
tive one will be described. 

The circuit arrangement which acts as the potentiometer 
proper is drawn as Fig. 176A. This measuring circuit 





| 








consists of an accurate milliammeter MA in series with a 
fixed resistor of known value. The potential drop across 
this resistor may be made to assume any desired value by 
adjusting the current through it. (The source of current is 
not shown, but it must be applied at points XX.) The un- 
known electromotive force is applied to a sensitive galva- 
nometer G which is also connected across the resistor R. 
Obviously if the galvanometer deflection produced by the 
unknown potential is brought back to zero by adjusting 
the current through R, the potential drop across R must 
be equal in magnitude and opposite in polarity to the yn- 
known emf. 

The Weston Electrical Instrument Company has employed 
this principle in the design of a self-balancing potenti- 
ometer instrument which affords an illustration of the use 
of the circuit as a control element. The basic circuit of the 
complete instrument is drawn in Fig. 176B. It constitutes 
a form of bridge circuit, with four impedance arms com- 
posed of an amplifying electron tube V, a fixed resistor R’ 
and two constant-voltage regulator tubes VR; and VRo. 
The control grid of the amplifier tube is kept within the 
operating range by the voltage divider at the left of the 
circuit—comprising a resistance element for adjustment 
and two photoelectric cells in series, equally illuminated. 

It is a characteristic of this circuit that it will tend to 
adjust itself until no current flows through the bridge arm, 
which is broken at XX. This action may readily be under- 
stood when it is remembered that the control grid of V is 
maintained at a definite potential, so that any current 
which flows through the XX branch must either increase or 
decrease the current through R’ and consequently the poten- 
tial of the cathode of the electron tube V. This effectively 
alters the grid bias of the tube, allowing more or less cur- 
rent to flow through the tube, and thus restores equilibrium. 

This circuit becomes a _ self-balancing potentiometer 
when the entire circuit of Fig. 176A is inserted at points 
XX in Fig. 176B. The galvanometer G must be installed in 
such a location that a beam of light reflected from its mir- 
ror impinges upon the two photoelectric tubes. The action 
then is as follows: If a potential is applied at the emf 
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terminals, the galvanometer will deflect, causing more light 
to strike one of the phototubes than the other. That tube 
will drop in resistance, and the potential of the control grid 
of V will be changed. Current will flow through the XX 
branch, producing a potential drop across R’; the polarity 
of the galvanometer is so adjusted that this potential drop 
tends to oppose the unknown emf. The galvanometer is 
thus returned toward its zero position, and the process 
continues until the galvanometer deflection is again zero. 
At this time, the potential drop across R is equal to the 
unknown potential, and its magnitude may be known from 
the magnitude of the current flowing through it. The instru- 
ment thus is a true self-balancing potentiometer, with the 
measured potential indicated on a rugged milliammeter. The 
range may be altered by altering the value of the resistance 
R and the full-scale range of the milliammeter MA: for 
example, if its range is 1 milliampere,, and the resistor R 
has a value of 100 ohms, the full scale range of the instru- 
ment will be 100 millivolts. 


§2. ALTERNATING CURRENT POTENTIOMETERS. 


The alternating-current potentiometer, like the alternat- 
ing-current bridge, is more complicated than its direct-cur- 
rent counterpart. In measurements of alternating potentials, 
it is necessary to take cognizance of the phase angle of the 
potential. This concept need not be considered in measure- 
ments on steady-state currents or voltages. 

The phase angle of the unknown potential may be meas- 
ured either by rotating the phase of the comparison voltage 
until it coincides with the phase of the unknown—this re- 
quires a polar potentiometer—or by introducing two separ- 
ate components in quadrature and adjusting their relative 
magnitudes until the unknown is accurately balanced. An 
instrument capable of doing this is called a codrdinate 
potentiometer. 

The Drysdale form of polar potentiometer is the one most 
commonly used. Its diagram is shown in Fig. 177. It closely 
resembles the simple d-c. potentiometer in its measuring 
circuit; in operation it must of course be energized with 
alternating current. The current circuit comprises a bat- 
tery E, a regulating rheostat R, a slide-wire element, and 
a dynamometer current-measuring instrument D, all con- 
nected in series and forming the current circuit for direct 
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current standardization; while by means of switch Sw a 
source of alternating current can be inserted in place of 
the battery for alternating current operation. The root- 
mean-square value of the alternating current can be set 
equal to the direct current used for standardization; the 
dynamometer-type instrument reads alike on either alter- 
nating or direct current. The source of the alternating cur- 
rent for operation is the phase-rotating transformer T, 
which contains two sets of primary coils, excited by cur- 
rents in quadrature, and a single secondary, which can 
be mechnically rotated between the two primaries. 

The potential circuit also may be connected in either of 
two possible arrangements, selected by switch Swe. One 
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arrangement includes a standard cell SC an: a galvan 
eter Goo which is sensitive to direct current. This oy. 
tion is the one used for standardization. 1 ethanol 
nection introduces the unknown a-c magnitu ; 
vanometer sensitive to alternating current, 
Gac. It is customary to standardize the inst 















and a pq 
licated } 












: es : €nt on qj 
rect current, noting the indication of the dyna meter, Pot 
instrument, then to replace the battery by the a-c, gy.JmEy 
re-adjusting R to give the same current throuy: the 












wire. The instrument then is direct-readi: potent 
magnitudes are indicated by slide-wire indicat ons, phay 
angles by the indications of the rotatable tran:forme; 

The operating principle of the coordinate p entiometg 
is exemplified in the Larsen instrument, which has perhap 
the simplest circuit employed in such instruments; jen b 
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circuit appears as Fig. 178. The current circuit includes g 
dynamometer-type current-measuring instrument G, a volt -— 
age-dividing resistor R, and a variable mutual inductang@ié 
M. After the circuit has been standardized, an _ in-phas Q 
? 





component is taken off through the voltage-dividing r 
sistor and a quadrature component through the mutual jn 
ductance. These components are added together (since the 
elements are connected in series) and their sum is compare 
in the potential circuit to the unknown. An a-c. galvanomipen! 
eter is used as the detecting instrument. Reversing switche@i&imi 
Sw change the phase of either component by 180° whenlind 
necessary. and 

A device which can be most effectively used with thaipesi 
d-c. potentiometer, making it usable in a-c. measurement 
and especially in harmonic analysis, is the Joubert con 
tact-making device. This method can be employed satis 
factorily in measurements upon wave-forms so distorted a 
to be quite unmanageable with the ordinary a-c potentio 
meter. 

The Joubert contactor is a cam-operated switch, driven 
by a synchronous motor connected on the line supplying 
the unknown alternating potential. At each revolution 0 
the motor, it makes a momentary contact at the same 
point on the a-c. cycle, and since it is placed in series with 


p 
yh ial \ 
\ 
‘ 



























i; al ) : 
Saige Sl : 








a CONrACror ~ 

Stioewir ee 

po 

( bil 

| emf J Fic. ’ qu 

na 

the potential circuit of a d-c. potentiometer, it a lords *qj 
measurement of the instantaneous potential at t! poll de 


tered, tj 


in time. The phase position of the contactor may be 


and other potential readings taken at as many oth pints 












may be red. The entire cycle may be mapped out in 
a oT strument, including the potentiometer, is 
led an ondograph. (French onde means 
cuit is given as Fig. 179. 
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1) Ometer. Potent ter circuits are designed to compare unknown 
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\-C. Soup tentia known ones; there must be available known 

Vultee Wesivess . ° 

Us the shijllllhandar potential for comparison. 
potent For measurements, the standard electrolytic cell 
-ALIONS, phase glmos versally used. This standard cell is a carefully 





; c battery, having a low temperature coefficient 
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pi entiometd oat a long life, and a nearly-constant output po- 

| Las perhaylilntial. <candard cells should be carefully handled; they 

uments; ¢hillen be damaged by freezing, overheating, or by placing too 
hw a reo stance across their terminals. Most standard cells 





ply more than about one microampere of current 
:mage. 

tely-known potentials may also be produced by 
ing a known current to flow through a known re- 
e, and taking the resulting potential drop. (See Fig. 
‘his system is often employed with a-c. potentio- 
ising a dynamometer-type current-measuring in- 



























Lp rument, which reads alike on direct currents and on root 
r\ ean-sguared alternating current values. 


No chemical a-c. standard cell is available, but a thermas 
onverter has been developed by which it is possible to 
ompare effective values of alternating and direct currents 


as » a satisfactory degree of accuracy for most measure- 
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S4ivanotigiments. Fig. 180 indicates its mode of construction. Two 


— similar heating elements are provided, one heated by direct 
[80° whemind the other by alternating current. A standard cell SC 


and a galvanometer G,; are connected across a known 
esistance so that the direct current may be easily and ac- 
urately standardized. The alternating current is adjusted 
ntil its heating ability is equal to that of the direct cur- 
rent; this is indicated when the outputs of the two opposed 
hermocouples, T'C, cause no deflection of galvanometer Ge. 
A known alternating potential is then available across the 
“nown resistance Re, at the terminals marked a-c. 

At low frequencies, and with current of good wave- 
orm, a well-made dynamometer-type instrument may be set 
0 a specific value to an accuracy of better than 0.25 per- 
ent; at frequencies above perhaps 5000 cycles per second, 
or with alternating currents of poor wave-form, this thermal 
converter can be more effectively employed. 
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a' XI. INDICATING AND DETECTING INSTRUMENTS. 
§1. GENERAL. 

The detecting instrument employed with any bridge or 

potentiometer circuit has as its primary function the in- 


dication of the balance condition of the circuit. Satisfactory 
fulfillment of this condition requires that the instrument 


Possess suitable characteristics as regards sensitivity, sta- 
bility, and accuracy; uniform response to varying fre- 


quencies is also required if the circuit is used in any dy- 


namic measurement. 
. Detecting (and indicating) instruments* may be grouped 
rds 3. ——— 
point *An instrument is considered a detector if its function is to 
Ree detect or indicate the presence of an unbalance current or poten- 
tered, MM tial: i+ ;, 
* is considered an 


indicating instrument if it shows the 


points f unbalance. Physically they may be identical. 
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broadly into two classes: (1) those involving amplification, 
and therefore drawing little or no energy from the measur- 
ing circuit; and (2) those not employing amplification, and 
consequently drawing energy from the circuit. The differ- 
ence is a fundamental one, and concerns the design of the 
circuit and its use. Present-day gaging practice employs 
large numbers of amplifying systems; electronic amplifica- 
tion provides increased sensitivity easily and inexpensively. 
Non-amplifying systems, for satisfactory operation, must 
be carefully designed, and the efficiency of amplifying sys- 
tems may be increased if instruments having the proper 


characteristics are used. In order to facilitate the discus- 
sion of these instruments, the conditions affecting circuit 


sensitivity and their relation to the detecting instrument 
will be given. 

In Fig. 181, a four-arm bridge circuit is drawn; between 
points @ and d a potential E is connected, and an instru- 
ment, G, of infinitely high impedance is connected between 
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(Z,+2,)(2,+2) 
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E 
Fic. 18) 
points b and ce. The exciting potential may be either 


alternating or direct, so long as the indicating instrument 
responds to the excitation. No current flows through the in- 
strument G, and the potential across it may be written 
as indicated in the first equation. If the circuit is balanced 
(so that the potential between b and ¢ is zero) then for an 
infinitesimal change in one circuit element the rate of 
change of output potential V may be written as indicated 
in the second equation. It is assumed that the balance equa- 
tion is ZoZ3 — Z,;Z4 = 0 and that the variable circuit ele- 
ment is Z4. 

It may be deduced from these equations that if adjacent 
circuit arms (Z; and Z3, Z2 and Zs) are similar in type, 
the greatest circuit sensitivity obtains when they are equal 
in magnitude, and that in this condition the output po- 
tential equals the exciting potential FE multiplied by one- 
fourth the percent change in Zs. If adjacent arms are in 
quadrature, the maximum sensitivity occurs again when 
their magnitudes are equal, and is twice as great as when 
the arms have equal phase-angles. The proper configuration 
for the bridge circuit to provide maximum sensitivity is 
thus defined. 

If the indicating instrument has a low impedance, and 
consequently draws appreciable current from the circuit, 
the relations describing the output become more complex. 
When the impedances of all circuit elements are known, the 
current flowing through the instrument may be computed 
by means of Thévenin’s theorem. 

It may be demonstrated that for greatest sensitivity in 
terms of current output the instrument, the four circuit 
arms, and the source of excitation should all have the same 
impedance. Adjustments may be made by means of trans- 
formers, or by the addition of reactance of the proper sign. 


§2. 


The moving-coil or d’Arsonval galvanometer is over- 
whelmingly the most popular of the detecting instruments 
employed to measure small unidirectional currents or po- 
tentials, or to indicate the balance condition of bridge 

Continued on page 484 


DIRECT-CURRENT GALVANOMETERS. 
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Standardized Testing of Component: 
Navy’s Electronics Program 


By Captain J. B. DOW, Director of Electronics, Bureau of Ships, U. S. Navy 


AVY electronic equipment is be- 
N ing used in every theater of war, 

where climatic and other condi- 
tions encountered are so severe that the 
establishment of simulating laboratory 
tests is an extremely difficult problem. 
A few of the general, severe conditions 
are as follows: 

High temperature combined with high 
humidity is encountered in countries 
such as Malaya, Burma, the East Indies, 
and the Philippines where the rainfall 
is constantly heavy on most days during 
the wet season. The air temperature 
may rise by day to 40°C. and normally 
falls to about 25°C. at night, but is 
never less than 20°C. Consequently, the 
relative humidity is very high and fre- 
quently reaches saturation for consid- 
erable periods. 

High temperature and low humidity 
conditions prevail in many regions and 
air temperatures as high as 58°C. occur 
during the day and a drop to freezing 
occurs at night. The relative humidity 
in these regions may be as low as 5 per- 
cent. 

Subzero temperatures are encountered 
in Siberia, Alaska, Northern Europe, 
and the northern parts of Canada. Tem- 
peratures as low as —40°C. are fre- 
quently experienced. Temperatures of 
~—55°C. are relatively common and 
—70°C. may occur in isolated regions. 
Equipment is not generally required by 
specifications to work below —40°C., 
but must not suffer any permanent ill 
effects through transport or storage at 
the lowest temperature met. 

Components may be exposed to an air 
pressure of 120 mm. of mercury at an 
altitude of 42,000 feet. The rate of 
change of air pressure may be as high 
as 10 mm. of mercury per second. It 
should be remembered that equipment 
not designed for operation when air- 
borne may have to be transported by 
air freight at high altitudes. 

Air temperature at 42,000 feet is 
reasonably constant at about —55°C. 
The rate of temperature change expe- 
rienced by descending aircraft may be 
as high as 5°C. per minute, but the 
actual rate of temperature change of 
apparatus will be lower, possibly 2°C. 
to 3°C. per minute. 

Equipment is likely to suffer pro- 
longed exposure to salt-laden atmos- 
phere and spray from sea water. 

Dust may be encountered as a cloud 
created a few feet above ground level 


Abstracted from an address, “The Navy 
Electronics Program and Some of Its Past, 


Present, and Future Problems,” presented 
by Captain Dow at the Joint Session of the 
American Institute of Electrical Engineers 
and the Institute of Radio Engineers, New 
York, January 24, 1945. Reprinted by cour- 
tesy of the American Standards Association. 
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by moving vehicles or as a dust storm 
created by strong winds which drive the 
particles to considerable heights and in 
all directions. The dust particles may be 
abrasive or hygroscopic. 

In an atmosphere near saturation 
and in other favorable tropical condi- 
tions, fungus will start to form within 
a few days. Many destructive insects 
are also encountered in jungle regions. 
The effects of fungi and insects are very 
serious and call for much additional 
work on tropicalization of components 
and equipment. 

All equipment must withstand, with- 
out serious reduction in performance or 
reliability, severe mechanical vibration, 
shocks, and rough handling. 


SEVERE CLIMATIC AND SERVICE 
CONDITIONS 


The experience gained in this war 
has shown that a high percentage of 
those components designed for domestic 
commercial service cannot withstand the 
extremely severe climatic and other con- 
ditions to which they are exposed either 
out-of-doors or under inadequate shelter 
during shipment, storage, and operation 
in forward areas. In addition, many 
refinements and advances in radio, ra- 
dar and sonar design during the present 
war have imposed heavier demands 
upon the component designers and man- 
ufacturers for smaller, lighter, and 
more dependable types of components 
the need for which was not entirely 
realized even a few years ago. In fact, 
it is believed in many instances that 
improvements in the designs of com- 
ponents have not been carried out quick- 
ly enough to keep pace with equipment 
advances and, as a result, the problem 
of improving the usefulness, depend- 
ability, and ease of maintenance of 
equipment in the field is largely con- 
tingent upon improving the quality and 
performance of various necessary com- 
ponents rather than upon further re- 
finements in the basic equipment de- 
signs. 


THOROUGHGOING QUALIFICATION 
TESTING NEEDED 


It is felt that improvement of the 
dependability of components and, hence, 
of complete equipments, is largely con- 
tingent upon more thoroughgoing and 
extensive qualification testing of com- 
ponents per se. In many instances, mis- 
application of components, with attend- 
ant high failure within equipment, can 
be traced directly to the fact that the 
limitations of the component with re- 
spect to electrical ratings, temperature, 
vibration, pressure, etc., had never been 
accurately established for the guidance 


of the equipment design 
this connection the Navy is 
at the Naval Research | 
$1,000,000 component-testi: 
supplied with the. necessa) 
apparatus and technical 
pursue an active and con 
gram for the improvement 
nents required in radio, radar’, and song 
equipments. It is intended that this , 
tivity shall be maintained in peacetiny 
on a large scale in order that the type 
of components suitable for Naval usa, 
can be ascertained and made the subje 
of continuous improvement. The presen 
qualification testing of component 
under Joint Army-Navy standard speci 
fications, is being done on an appregi 
able scale at this laboratory and yj 
increase as additional types of compo 
nents are covered by approval JA) 
specifications. 

The actual work of joint standardizg 
tion of components has been carried 
on for over two and one-half years by 
the Bureau of Ships and Signa! Corps 
in collaboration with the America 
Standards Association, WPB, and rep 
resentatives of industry, and has result 
ed in about forty published standard 
specifications with many more to folloy 
in the future. 

To better facilitate the work of con- 
ponent-part standardization, the Arny- 
Navy Electronics Standards Agency, 
now quite generally known by its brief 
title ANESA, was established in De 
cember 1943 and was given the respon 
sibility and authority for codrdinating 
electronic equipment-component specif- 
cations to be used by both services. After 
drafting, the codrdinated specifications 
are processed independently by the Bu- 
reau of Ships and Signal Corps through 
approved channels, and after industry 
and WPB have offered comments for 
consideration, a final approved draft is 
submitted to the Joint Army and Navy 
Committee on specifications for approval 
as a JAN specification. 

Following issuance of the approved 
JAN specification, the laboratory facili- 
ties of the Signal Corps and of the Navy 
are pooled to carry out the qualification 
testing of components and materials 
submitted by prospective suppliers. Test 
reports resulting from qualification tests 
are reviewed by both services regardless 
of which service laboratory cor ducted 
the tests. Following review of ‘'e test 
reports, independent action is tx\en bY 
each service to establish listings of 4 
proved manufacturers of standa:i com 
ponents and materials. Action i: pre 
ently being taken to work out a rocet: 
ure by which Joint Army-Navy yroval 
certificates can be issued. 


measuring 
sonnel ty 
uing pro 
f compe 








int 
mexpe 
ma 
he re 
interc. 
jcula’ 
prope 
vith 1 
ment. 
ike 
ponen 
ompt 
and r 
espe 
ppect 
ue, £ 
he 1 
eces 
atal 
york 
4, 
amon 
and 
rol : 
eries 
be a 
thro 
and 
nitu 
ated 

































[AVY IDENTIFIED WITH 























' = NDARDIZATION 
In It is fe iat the following urgent 
ceds of t avy flow directly from the 
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1 Re nent components in Navy 
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ore Te identified and, therefore, 
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Sineer, We Nav ctronie equipments, since 
tablishing Ihe stat | components can be identi- 
ratory Ged by dard markings, nomencla- 
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measuring 9 The workload imposed on field 
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omponents with respect to types, sizes, 
snd ratings which must be dealt with in 
espect to improvements, testing, in- 
spection, procurement, stock-upkeep, is- 
sue, and cataloguing, and hence reduce 
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4, The coordination of production 
among the various plants of equipment 
and component manufacturers, and con- 


























standardamtrol and scheduling of component deliv- 
» to followmmeries to equipment manufacturers can 
be accomplished on a far better basis 
k of comM—fthrough the availability of standardized 
he Army-mand codrdinated components. The mag- 
| Agency, nitude of this problem can be appreci- 
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din Deldifferent plants and laboratories have 
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comings and difficulties of the component 
standardization program to date, there 
is no intention to lessen the appreciation 
of the work accomplished to date or to 
overlook the many impeding conditions 
imposed on such a program by the ex- 
tremely heavy demands for components 
resulting from the wartime require- 
ments of the Armed Services. The intent 
is rather to review the difficulties to 
date from the viewpoint of suggesting 
ways and means by which this initial 
start can be strengthened, expanded, 
and established on a more effective, firm, 
and continuing basis as soon as possible. 


MORE ENGINEERS NEEDED ON STANDARDS 


One of the more general difficulties 
has been the disinclination of many en- 
gineers both within the Government and 
Within industry to become involved in 
the tedious, detailed, and relatively un- 
interesting work” associated with the 
preparation of standards, with the re- 
sult that a heavy workload has been 
Imposed on a restricted group. It is felt 


that there should be a ‘greater realiza- 
tion that the responsibility for compo- 
nent standardization must be assumed 
by a greater number of engineers who 
have a combined knowledge of the needs 
of the industry and Armed Services and 
of standardizing procedures. 


Another difficulty experienced in that 
phase of component standardization 
having to do with the establishment of 
performance requirements is the ten- 
dency on the part of a relatively small 
portion of industry to question and 
heavily discount the necessity for some 
of the stringent and detailed require- 
ments stipulated by the Armed Services. 
It is not claimed that the Services are 





“It is felt that improvement of the 
dependability of components and, 
hence, of complete equipments, is 
largely contingent upon more _thor- 
oughgoing and extensive qualification 
testing of components per se. In many 
instances, misapplication of compon- 
ents, with attendant high failure within 
equipment, can be traced directly to 
the fact that the limitations of the 
component with respect to electrical 
ratings, temperature, vibration, pres- 
sure, etc., had never been accurately 
established for the guidance of the 
equipment design engineer. In this 
connection the Navy is establish- 
ing at the Naval Research Labora- 
tory a $1,000,000 component-testing 
laboratory supplied with the necessary 
measuring apparatus and technical per- 
sonnel to pursue an active and con- 
tinuing program for the improvement 
of components required in radio, radar 
and sonar equipments. It is intended 
that this activity shall be maintained 
in peacetime on a large scale.” 











in every case 100 percent correct in 
asking for certain tight and detailed 
requirements. However, by virtue of 
living with and having the responsibil- 
ity for correcting failures in the field 
under conditions in the field, the Armed 
Services do have knowledge of the need 
for special performance requirements. 


In the past, and even at present, the 
advantages of standard JAN specifi- 
cations are being mitigated by requests 
for waivers from the required tests. 
Such waivers in whatever form granted, 
and if allowed to grow, rapidly reduce 
the value of standard specifications to 
an ineffectual level. In the last analysis, 
the effectiveness of any good standard is 
largely contingent upon all interested 
activities voluntarily making every ef- 
fort toward its adoption and application 
as a desirable instrument to implement 
mass production and simplify mainte- 
nance problems. Requests for waivers 
should be made only in cases of the high- 
est urgency. 


EARLY SELECTION OF STANDARD 
COMPONENTS WOULD HELP 


The production of dependable and 
easily maintained equipment, with the 
least component complexity, is largely 
contingent upon the early selection and 
application by the equipment design en- 
gineer of standard approved items for 
the various required components during 
the conception, research, and develop- 
ment phases. Research personnel and 
development engineers working on the 
early stages of equipment development 
are far too prone to use nonstandard 
components in their early experiments 
and, far too often, the resulting mechan- 
ical and electrical problems left to the 
final design engineers are so formidable 
that many non-standard components 
are left in the equipment as it is finally 
delivered, and the great benefits of com- 
ponent standardization are lost. 

Another important consideration in 
overcoming a past weakness in the 
standardization program is that of se- 
lecting three or more geographical loca- 
tions where adequate accommodations 
can be established for standardization 
meetings. 

While the prime effort of component 
standardization must be directed toward 
problems of immediate urgency in ad- 
vancing the present and future activi- 
ties of this global war, it is also impor- 
tant that we start plans for a postwar 
standardization program. 

The Armed Services sincerely hope 
that the component standardization 
achieved during the war will not be 
shelved in the postwar period, but will 
be expanded and improved. A restricted 
but significant start has been made. 

It is not my intent here to attempt 
to outline the structure for a postwar 
standardization association, but, rather, 
to emphasize from the experience gained 
in this war the importance to the Armed 
Services and industry, jointly, with the 
engineering societies, of realizing the 
need and assuming the responsibility 
for a codperative program of compo- 
nent standardization. The reorderings, 
delays, waste of material, waste of ship- 
ping and storage space, excessive pur- 
chases of spare parts, added costs, and 
many other undesirable conditions aris- 
ing from the use of nonstandardized 
items must be vastly reduced. Taken 
collectively, these undesirable conditions 
have probably already cost the Navy 
$100,000,000 in this war. 

What has been accomplished in stand- 
ardization under war conditions will be 
lost again in the years of peace to fol- 
low unless industry continues to under- 
stand and give full support to solution 
of the problems of the services. If finan- 
cial help is needed, I feel that the Navy 
alone should and would contribute 
$1,000,000 per year, or whatever amount 
was needed, to support a virile and ef- 
fective electronics standardization asso- 
ciation, which, in codperation with the 
services during the years of peace, 
would anticipate and remedy the con- 
ditions which I have mentioned. 
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MMEDIATELY after Pearl Harbor, the airlines gave Through three long, tough years, maintenance crews 
up half their planes to a hard-pressed Uncle Sam. fought the battle of the monkey wrench to keep Amer 
Then, as the tempo of war picked up and the nation ica’s precious, time-saving handful of commercia! ships 
demanded speed and more speed, the men and women in the air and on schedule. Month in and month out 
who fly our sky routes turned in one of the greatest pilots flew them sweet and careful ... nursed them tor 
jobs in transportation history. speed ... hung up new safety records .. . delivered vita! 
> 2 ree > , > , an 

Working against terrific handicaps in shortage of iden: et proes cD OnE, Feri sree’ * * 
equipment, the airlines carried more and more and TD seue Sere 
more. Passengers and freight increased. The load ratio Today, with relief in sight, the airlines are poin 
went from 59% in 1941 to an “impossible” 90% in way for postwar America and the world. Agai: 
1944. Planes put in more and more hours per day... wartime operating costs, they recently announc: 
until many were flying eighteen out of twenty-four, and cuts. Airline route mileage in U. S. is at an all-tio 


only perpetual overhaul kept them going. of 62,937 miles. Freight carried is nearly four «mes 
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N unusual outlet system for furnishing different kinds 
of electricity used in testing instruments is in opera- 


the instrument repair department of the San 


Wepernardino (Calif.) Air Technical Service Command, one 
@eof the main Air Forces maintenance and supply centers 
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the Air Technical Service Command has scattered 
etwork extending throughout the United States and 
is 


fty individual panels, one for each workbench, replace 
istomary centralized panel. This permits employees to 
lifferent instruments without getting up from their 
es and enables them all to use the same electric 


supply simultaneously. The system was designed, 
ated and installed by the California installation. 

ee motor-generator sets convert the 110-volt alternat- 
irrent of the plant to direct current of different 
es. Aircraft inverters are utilized to change the direct 
t to different alternating-current frequencies and 
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M. F. Béhar, Editor 


Electricity Outlet System Saves Time at ATSC 
Instrument Repair Installation 


By Colonel WILLIAM TURNBULL, Commanding Officer, San Bernardino ATSC 
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July 1945 


voltages. The nine currents thus supplied are: 30-volt 60- 
cycle, 26-volt 400-cycle, 110-volt 400-cycle (single-phase), 
110-volt 400-cycle (three phase), 15-, 30- and 125-volt direct 
current, 115-volt 60-cycle and 220-voit 60 cycle. 

Electric power is distributed from a central source to the 


Close-up of one of the fifty electricity distribution panels 
designed and fabricated by the San Bernardino (Calif.) Air 
Technical Service Command for testing instruments in its instru- 
ment repair shop. Each of these brings nine kinds of electric 
current to each workbench, avoiding congestion and lost time 
involved with a centralized panel. Where a large quantity of 
instruments must be tested electrically this saves valuable man- 
hours in comparison with a centralized panel. 

(Photo by Air Technical Service Command) 


| | 


FRONT COVER PHOTO shows a section of the shop, with 
several of these panels in use. 







er 





individual panels by means of concealed four-inch gutter 
conduits, for protection of employees. 

More than one hundred different instruments are tested 
with the panels. The majority of these are aircraft panel 
instruments. The electricity distributors are used also for 
testing radio instruments and calibrating test instruments. 

To eliminate the possibility of damaging the instruments, 
panel outlets have different colors, matching the coloring 
of test plugs. The system is designed to provide a margin 
of safety against damage from short circuits or overloads, 
with fuse margins below the instrument standard margins. 
All circuits are fused, with the exception of heavy-current 
and direct-current outlets, which have circuit breakers. 
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A WELL TYPE 
MANOMETER 











BY MERIAM 


@ To meet the needs for 
mounting a manometer 
on the front of an in- 
strument board, we are 
supplying this popular 
Model A-324-FB. 

It is the well type, direct 
reading unit. The rectang- 
ular well detaches from 
the body, instrument body 
is mounted on front of 
board, the manometer 
well then reassembled 
and line connections 
made from back of board. 













This manometer is good 
for line pressures up to 
100 Ibs. per in. Available 
in ranges up to 100”— 
in steel, brass, or stain- 
less steel construction. An 
attractive, efficient instru- 
ment that gives thorough 
satisfaction. Ask for Cat- 
alog C-11. 

THE MERIAM INSTRUMENT CO. 
10958 Madison Ave. Cleveland 2, Ohio 

WESTERN DIVISION : 

1418 Wilson Ave., San Marino 9, Calif. 


IN CANADA: . 
PEACOCK BROS., LTD., MONTREAL 


Spsliumens 


ESTABLISHED 1911 
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Throttle-control-system Gag: s Saye 
92% to 99% of Synchroni:ino 
Man-hours 


BALTIMORE—A simple method for setting 
systems from the pedestal to the engines in pla 
made possible through the use of a series of n¢ 
signed and constructed at The Glenn L. Marti ). Thege 
gages have proved particularly valuable in plifying 
maintenance work on planes in the field when a arburetor 
change proved necessary. by 

The new tools are small, calibrated - gages, o 






throttle 
nas Deen 
Sages de. 





fom cod 
carburetor, and an additional one for the eng thealill 
control levers in the cockpit. In the case of Mart Maraud. 
ers, the set for field work consists of one for « of two 
carburetors and one for the control lever. They are ¢qj. 
brated to synchronize both engines at idle r.p.m.; 1000 ry»: 
1900 r.p.m.; and at 40° and 50° manifold pressure, whic, fie 
are the important operating settings for the type of 
gines used in the Marauders. Ps 
The tools are extremely simple to use. The throttle levers iim 
are locked at one of the desired check points as marked on fim 
the pedestal gage. Then the rods and cables are adjusted fi 
to the comparable setting on the gage at the carburetor. 
This results in a standard set-up for all planes of a sing 


type and makes it relatively easy to adjust the throttle sys- 
tem anytime a test or check is necessary. 

The new tools have proved particularly valuable as test- 
time savers for engines now can be synchronized in approy- 
imately thirty minutes. Before they were put into use, the 
work took from one-half to three days to complete. In addi- 
tion the new gages eliminate all guess-work on the part of 
mechanics when adjustments are made. 
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New Approach Control Demonstrated 


by Civil Aeronautics Administration 


WASHINGTON—A new CAA-developed method of land 
ing airplanes in extremely bad weather, which reduced 
landing time by more than 50% in “blacked-out pilot” tests 
has been demonstrated to key officials of the Air Trans 
port Association and the Air Line Pilots’ Association. 
been demonstrated to key officials of the Air Transport 
Association and the Air Line Pilots’ Association. 

The demonstration, held at Washington Nationa! Airport 
using only standard, existing radio equipment, indicated 
that with proper equipment especially designed for thé 
purpose, landing times could be cut almost to good-weathe 
routine. 

Using five CAA airplanes in the transport category, 
flown by CAA pilots, the Air Traffic Control Division of th 
CAA simulated zero-zero conditions by blacking out the 
pilot’s position and forcing each pilot to guide his plan 
entirely by instrument. Control was maintained by regula! 
airport tower controllers. 

Previously, the best average time fer bringing in planes 
for instrument landings was between 10 and 12 minute 
CCA Airways officials believe that with the planned 1n- 
stallation of static-free VHF (very-high-frequency) ©a¢ 
equipment, “blind” landing time can be cut still f 
However, the demonstration used only existing equipment 
and it is the new method which is responsible for the sav 
ing in time. 

Under the new method, arriving airplanes are “stacke¢ 
up” for holding procedure over a fan marker about t! 
miles from the airport. This differs from the crren 
method of holding over the range station itself, w! ch} 
usually located immediately adjacent to the airport 

By starting descent further out, from the fan msrkt 
the pilot can approach on the range leg in a stra 2ht! 
approach, pass over the range station at final 4] ach 
altitude, and make a normal let-down. 

For demonstration purposes at Washington, t 
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ee Throughout the past half century, the name “THORDARSON” has been a synonym for 

out th highest quality in transformers and other electrical equipment. 

2 a Under the banner of Maguire Industries, this tradition of leadership will be main- 
tained in even fuller measure. 

Hc Thordarson’s new plans include outstanding improvements in present lines. ..new 

ined in- products and services to meet the expanding needs of the radio and electronic industries 

; 8 ..-Vigorous and liberal merchandising policies...and a generally forward-looking view- 

1ipment point with regard to all of the industries we are privileged to serve. 
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KESTER CORED SOLDERS 


Assure Permanence 


@ Workmanship is only as good as the materials used! 
Workmanlike soldering requires an accurately compounded, 
pure, balanced solder—one that holds tight against bending, 
vibration, shock, contraction, and expansion. Kester assures 
such permanence! 


@ Kester Cored Solders are unexcelled for high quality 
and unvarying uniformity. Kester’s 46 years research and 
practical experience gives you the right, permanent solder 
for every type of work. 


@ Virtually mistake-proof, Kester Cored Solders are 
applied in one simple operation because the positive act- 
ing flux is contained right in the core—forms tight, clean 
solder-bonds, sure to stay put! 

@ Specify Kester Rosin-Core Solder for electrical con- 
nections—Kester Acid-Core Solder for general work. Both 
are available in a wide range of core and strand sizes. 
Consult Kester engineers, without obligation, on any sol- 
dering problem you may have. 


KESTER SOLDER COMPANY 
4216 Wrightwood Avenue, Chicago 39, III. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
Cred Sobde 


DARD t+0R (8 4S 
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Match Fine Workmanship | 


Photo Courtesy Kellogg Switchboard & Supply Co. 


Vernon fan marker, located 8.2 miles from 
port, was used for a holding point. The pil 


Nal Air. 


hos ¢ 

the test are all competent instrument pilots x ta 7 
gaged in instrument flying continually no: much 7 
airline pilots. During the test, the planes we tacka I 
the usual thousand-foot separation pile with lowest 7 
2000, the high man at 6000. . 

Each pilot in the approach sequence was gi approx; 
mately five minutes advance notice of the tim he shoud 
leave the Mt. Vernon fan marker, and was wed a 
minute error either way. The pilots then arra: to leave 
Mt. Vernon, at the proper time, headed for he range 
station by varying their holding paths and witho.: further 


instructions from the controller. 

The second aircraft was instructed to descend ‘rom ay 
to 2000 immediately after the first plane had left 2 
Headed to the Airport, each plane was steppe a 


down ag 
the one below left its level. This can be done with a 
prising speed. During the only test in which this feature 
was timed, the plane at 6000 feet was descending seconds 
after the plane at 2000 had passed Mt. Vernon and started 
his approach. During the 95 second each plane between hag 
been instructed to descend and had advised the controller 
that he had vacated his altitude. 
In normal heavy-traffic conditions, Airway Traffic Cop. 


trol would be feeding a continuous stream into the top of 

the stack, and a cascade of planes would be flowing down at 

all times, passing the fan marker 3 to 5 minutes apart. 
Control instructions are brief and simple: 


CONTROLLER—Army 096 depart Mt. Vernon 1( 
straight-in anproach. maintain 2000 until advised. (Giver 
PILOT—Roger, Army 096. 
or 
CONTROLLER—Eastern 32 descend to 2000 immedicately, re. 
port leaving 3000. 
PILOT—Eastern 32 leaving 3000. 


Except in unusual conditions, or when unforeseen troubles de 
velop, these two instructions control the entire routine up to the 
final landing approach. 

The CAA believes that this demonstration, operated on 
the Washington range station “in competition” with a 
normal flow of traffic conversation, showed that even better 
results can be obtained in the future by allocating one VHF 
frequency to Approach Control. VHF would eliminate 
static troubles which garble conversation in bad weather, 
and clearing a frequency for approach control would elin- 
inate competing conversations. 

In the near future the CAA will make a public d 
stration at Indianapolis using VHF equipment. 
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Robot Cameraman Permits Aerial 
Photography at Night 


SCHENECTADY, N. Y.—A photoelectric contro! that au- 
tomatically synchronizes a new type shutter for a 
cameras with the bursting of a flash bomb, thus enabling 
military observers to photograph from high altitudes and at 
night the destruction caused by their explosives, has been 


developed through the collaboration of General Electric and 
The Folmer Graflex Corporation. 

Use of this control permits the camera to take advantagt 
of the peak illumination of the bomb by beginning ex- 


posure in approx. 0.01 sec. after the flash bursts. After th 
desired exposure time has elapsed, the control cl 
shutter of its own accord. At the same time the 
automatically rewinds the film and gets ready for anothe 
picture, thereby saving the observer precious minu 
permitting another picture to be taken automatically <s S00! 
as the. next bomb explodes. 

Brains of this robot control is a photocell that act the 
light impulse coming from the bomb. When the f! ex- 
plodes, the photocell picks up a light impulse, amp’ ‘ies " 
and transforms it into a current to which the shu 
sponds in less than 0.002 sec. By using this combina 
aerial camera, otherwise of use for daylight phot 
only, can be converted into a camera capable of taki! 
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fields, and in wondrous ways... 


As manufacturers of electronic testing 
equipment, we of Sherron Electronics have 


a first-hand familiarity with cathode-ray 


In our research and development depart- 
ments, we have produced equipment for 
the inspection of the cathode-ray tube, as 
well as equipment in which the cathode- 


ray tube has served as a measuring device. 


Already, the cathode-ray tube figures im- 
portantly in the postwar projects of many 
manufacturers. For information regarding 
the adaptability of the cathode-ray tube to 


your own manufacturing processes, write to: 


\ SHERRON ELECTRONICS CO. 


Division of Sherron Metallic Corporation 


1201 FLUSHING AVENUE, BROOKLYN 6, N. Y. 
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ELECTRICAL industrial picture of tomorrow is dramatic- 
LABORATORY ally suggested in its wartime applications. 
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ria MEASUREMENTS a i. a tubes. 
Oscilloscopes The term “picture” is used advisedly. For 
Comparison of Wave 

Shapes the performance of the cathode-ray tube 
= Frequency Response . _ : 
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| “Where The Ideal Is The Standard, Sherron Units Are Standard Equipment’ 
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photographs of the ground in great enough ds 

| the closest military study. 
Small enough to fit into a hat bag and weighi 

this robot device was designed especially for 
| naissance planes and bombers. Both photoce! 
shutter are shock-proof in construction. Wher 
| control operates on three billionths of a wat 
| equivalent of the energy spent when a humaz 
| tenth of an inch. 





Sperry’s New Flying Lak 


3 a In this new photo, research engineers of the Sper, 
= la i : Gyroscope Company, Inc., are seen in a special]; equipped 
TO CHECK B-24 Liberator flying lab, making instrument tests and per- 
SURFACE ROUG ee 
of 100 to 3000 Microinc 








Announcing 


THE NEW BRUSH 
ROUGH-FINISH MEASURING 
PICKUP AND DRIVE HEAD 


@ A perfect complement for 
the Brush Surface Analyzer is 
the new Rough-Finish Measur- 
ing Head. Developed to meet 


the-growing need for the check- 
; formance records under actual flying conditions. They 
ing of rougher surface finishes rigidly test all new flight instruments, such as the Attitude 
Gyro and Gyrosyn Compass, recent Sperry developments to 


and waviness it accurately mea- provide pilots with accurate indications of the attitude and 
? direction of their planes. 


Base for Flying Labs Founded by 
General Electric 


This new Pickup (Model BL- SCHENECTADY, N. Y.—A base for flying laboratories 
designed to speed through scientific tests new military and 


101):and Drive Head (Model BL- civilian aerial developments, such as the actual harnessing 
of jet engine and gas turbine power for new-type planes, 
: will be established at Schenectady County Airport by Ger- 
102), when used with the Brush eral Electric Company, it was announced by D. C. Prince, 
. vice president in charge of the Gen ineering and 

Surface Analyzer, extend its use- Casnildtiean Sadenaliaey.> a 
C. G. Talbot has been appointed manager of the new 
fulness and range of measure- Flight Test Division of General Electric, which wil! have 
. J contrél of this test headquarters, where many new 2erial 
ment from 1 to 3,000 microinches. advancements will receive their initial operations in flight. 
N. F. Frischhertz, now stationed in Brownsville, |‘exas, 
where General Electric has tested many aviation develop 
ments now being used by the Armed Forces, is the as~istant 


manager. ; 
Work on a big hangar and ground laboratory wil Degit 
immediately at the airport, Mr. Talbot said. This >angar 


and laboratory will be 160 feet wide; 180 feet deep, od # 
feet high in the center. Two floors of laboratorie work 
rooms and offices will run down one side. In front be 





sures irregularities from 100 to 


3,000 microinches, peak to valley. 


Write today for descriptive literature. 
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4 The improved, tougher Type 58 | 
Clarostat wire-wound control pro- 
vides, among other notable advantages, | 
a neat, more rugged, still more effective 
tandem dual assembly as here shown. | 
Also with or withBut power switch. 


by The metal locating pin on front unit will 

not break or tear off. The bushing, keyed 

into the bakelite case, cannot slip or turn | 

when locking nut is tightly drawn up. 

yratories #1500 v. breakdown insulation between 

ary and {windings and shaft. Each center rail is in | 

rnessing [Bone piece with its terminal. Direct con- | 

planes, nection between winding and “L"” and 

by Gen- 9B "R" terminals. Thus a real good dual | 

Prince, § control is made still better with these im- 

ing and #% proved Type 58 units. 


new | * Submit your problems... 

il] have 
verial 
flight. 
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stant 
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CUROST?T MFG. CO., ine. - 285-7 N. Gm St., Brooklyn, N.Y. 


When time means money, Air Express 
earns its weight in gold as thousands of 
companies, large and small, have learned. 

For instance, a Midwest manufacturer 
must retool almost in a matter of hours 
or lose a contract for a new radio part. 
So he wires Connecticut for new tools via 
Air Express and has them in the morning. 
He pays $45.15 Air Express charges, but 
makes over one thousand dollars on the 
contract he saves. 




































To prevent tie-ups or shutdowns, save man-hours, gain produc- 
tion time, serve customers — these are some of the reasons 
why you will find the speed of Air Express economically 
important to your business. 





AR 


MILES 2 Ibs. | S tbs. /10 Ibs.| 25 Ibs. 





250 | $1.04 | $1.25 | $1.57) $2.63 

















Shipments travel at a speed of three miles a minute between cntiin ve lanes aueel ease 
principal U. S. towns and cities, with cost including speciad 
pick-up and delivery. Same-day delivery between many air- 1000 | $1.26 | $2.19 | $3.74] $8.75 
port towns and cities. Rapid air-rail service to 23,000 off- 
airline points in the United States. Direct service to scores 2500 | $1.68 | $4.20 | $6.40/$21 

















of foreign countries. 











Write Today for interesting “Map of Post- 
war Town” picturing advantages of Air 
Express to community, business and in- 
dustry. Air Express Division, Railway 
Express Agency, 230 Park Avenue, New 
York 17. Or ask for it at any Airline or 
Express office. 

Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 
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FOR POSTWAR 


BIMETALS 
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Se 
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~~ of wartime crucibles 
have come many by-products. Bi- 
metals—developed for war needs— 
but of profound value in peacetime 
pursuits. 


By new equipment and improved 
methods, Chace has vastly expanded 
its facilities for bigger production and 
faster delivery. 


Today, this greater capacity and quick- 
ened service is being made available 
for the postwar demand for Chace 
Thermostatic Bimetals. To help in 
the production of such peacetime 
products as require dependable actu- 
ating elements for temperature 
responsive devices. 


“SY “QSAR RRB TZ 










Thermostatic Bimetals and Special Alloys 
1609 BEARD AVE + DETROIT 9, MICH. 





3 DISTINCT. 
TYPES — 


‘SOLD IN steers, strips 


‘and FINISHED FORMS 
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Cash for Shop Kinks | 


on instrument testing, 
repair, installing, etc. 


This is to remind our readers that Instrume::s payg 
$5 (or more*) for each shop kink or other tim 
and accuracy-promoting idea accepted for pub ation, 


The following rules must be observed: 

1. Type double-spaced on one side of aper 
Author’s name and address at top o/ first 
page (envelopes get lost!) 

2. Diagrams must be in black ink (no blue; ints), 





Lettering (if not made with aid of machir may 
be soft-pencil, to be inked-in by Instrumen: 
8. Only professional-grade photos will be a¢. 


cepted (preferably 5 x 7 or 8 x 10 gk sies), 
4. Each contribution to describe ONE method or 
=_—- An author may send as many as he 
ikes. 
5. Mail all entries to Shop Kinks Dep’t of /nstry. 
ments, 1121 Wolfendale St., Pittsburgh 12, Pa. 


*Five dollars is for textual entry accepted: a greater mini. 
mum is paid for accepted entries including drawings and 
photographs. 


Share Your “Know-how” 











a 


a high control tower with all of the latest electronic and 
mechanical equipment.* It will be near the Saratoga Road, 
adjacent to the 5000-foot North-South runway. 

“This testing base will be completed and in operation in 
the fall,” said Mr. Talbot, who has been conducting flight 
tests for G-E since shortly after the war began. “It will 
put the actual flight test operations in close contact with 
top ranking engineers of the Company and research |abora- 
tory facilities. That is certain‘to speed many new develop- 
ments into actual use on military and civilian planes. 

“Based on the accomplishments of G-E engineers in 
swiftly developing many outstanding aerial devices and ap- 
paratus under wartime pressure, it is a virtual certainty 
that the test center at Schenectady Airport almost over- 
night will become known internationally as a flight labora- 
tory.” 

Some of the General Electric developments already sched- 
uled for flight laboratory tests are: 

1. Jet Engines and Gas Turbines: Through design and 
development of the super G-E Jet, most powerful aircraft 
engine in the world, which drives the Lockheed P-80 faster 
than any other plane will fly, General Electric is far in the 
lead in this new field of motive power. It is considered a 
certainty that the time will come when tests in the use of 
these new high-powered engines will be on civilian planes. 
Then, under the new plan, Schenectady County Airport will 
be a world center of that type of jet and gas turbine flight 
tests. 


2. Armament: Working out of final problems in flight 
operations of improved aerial gunnery systems and newly 
developed mechanical and electronic apparatus and devices 


in this field will be one of the primary purposes of the 
Flight Test Division. The proving of aerial armament de 
velopments in this way is a vital step into speeding them 
into production and action against the enemy. 

8. Autopilot: Developments in automatic contro! 
for both military and civilian aircraft will go tl ugh 
rigorous operational flights. 

4. Electronics: Achievements in this field pertaining 


aerial operations have been tremendous during the war, 
but most of them still are blanketed by military security. 
Tests along this line are certain to be carried forws'd 
a comprehensive scale. . 
5. Instruments: The G-E instrument division, base | pr 
*EpitTor’s NoTe—What? no electrical equipment? .. . n« tical 
equipment? . .. No doubt, stenog left words out! 
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_KELNOR MANUFACTURING COMPANY. 





HOW ARE 
YOUR TEETH 
WEARING? 






Here's what happened to the stainless steel gear teeth of a good 
conventional gauge movement after 500,000 cycles of operation at 
1200 pressure pulsations per minute. In contrast ~ after 30,000,000 
cyc les, the cam facing of the Helicoid movement was merely burn- 
ished, and the accuracy of the Certified Gauge was unaffected. 
This was the result of a test made by an independent laboratory. 


AVE you looked at the gear 

teeth in your pressure 
gauges lately? Are they so 
worn that your gauges are 
inaccurate and unreliable? If 
so, better replace with Certi- 
fied Gauges to eliminate gear 





teeth trouble. 
Only Certified Gauges are made 
with the Helicoid movement. This 


All Certified Gauges are 
suaranteed accurate to within 
Vy of 1%. They stay accurate 
longer. They are ideal for 


means there are no teeth to wear 
out or get sticky. The smooth roll- 
ing action of the Bakelite cam 
against the hard bronze roller Pumps, Compressors, presses, 


practically eliminates wear. turbines, etc. Send for catalog. 





GAUGE 
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Gives You the New Design and 
Operating Advantages of CONSTANT SPEED 


Here is a new Oster development in a constant 
speed, governor-controlled motor that backs up 
your good judgment when you specify it for 
applications where constant speed is a necessity. 
Mild steel field 


Housing: Die cast aluminum end brackets. 
housing. Totally enclosed. 

Weight: 15 Oz. 

Bearings: Single shielded ball bearings, lubricated with a 
grease suitable for any specific application. Bearing hous- 
ings fitted with steel inserts. 

Windings and Insulation: Field coils and armature wound 
with insulated copper wire and impregnated with heat 
and moisture resisting insulating varnish. 

Brushes: Equipped with metal graphite brushes. 
copper brush springs. 

Governor: Furnished with a centrifugal governor to main- 
tain constant speed over a voltage range of 25 to 30 volts, 

Temperature Rise: Maximum frame temperature rise at 
rated output will not exceed 55° C. 

Modifications: Motors can be furnished with special shaft 
extensions, mounting arrangements, finishes, leads, etc. 

All modified units are considered special. 


Beryllium 






Let us help you fit this and other 
Oster Motors to your requirements. 
M-22B 


John Oster Mfg. Co. 


RACINE, WISCONSIN 


trae 
fd 


DEPARTMENT N-22 ° 
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marily at West Lynn Works, 


é Lynn, Mass., bis develo. 
outstanding instruments for airplane contro! luring 1 
war. This work is going forward steadily; and «, sts . the 
new developments of this kind will be made at base } me 

6. Electrical Power Systems: Power syst: " pa 


numerous electric motors and other apparatus aq 
cabins on huge transport planes of the future are 
developed. These will graduate from tests at | 
Airport for use on those planes. 

7. Communications: Many forward advances the 


of aerial communications already have been mae by om 
engineers. Others are in progress. a 

8. Power Apparatus: Scores of types of motors, ger, rae 
tors, transformers and the like, varying in size 1 design 


for specific jobs on various types of planes, are now 
produced by General Electric. With the changes j 


be ng 


the Tynes 

s 1 PES 

of planes, many of these developments will be nproved 
Tests on the various units and power systems will be cop. 


pleted here before they are put into flight operations jy 
civilian or military planes. 
The broad field covered by G-E aviation dey 


opments 
make it certain that at various times planes of virtually 
all kinds will be in operation at Schenectady Airport. Theg 


might in a single day vary from advanced jet fighters ¢ 
privately owned helicopters. Also, these tests will be made 
when conditions permit for civilian companies, as well as 
the armed forces. 

The operation of flight test laboratories by General Ele. 
tric began soon after the war started at LaGuardia Field. 
New York City. There tests were made on many advances 
now in use on AAF planes, including the B-29 Superfortress 
Central Control Gunnery System* and the pressurizatio) 
of the B-29 cabins with turbosuperchargers that also fed 
air to the engines. American Airlines then was flying an 
servicing the laboratory planes for G.E. 

The test center was moved to Brownsville, Texas, jr 
March of 1944, and there G-E engineers got the first B-29 
to be assigned to any manufacturing and development com- 
pany. Pan American Airways have been flying and servic 
ing the planes at Brownsville. 

Some of the testing operations will continue at Browns- 
ville, but the headquarters of the Flight Test Division will 
be in Schenectady as soon as the base here is completed. 


*For full description see 
Lisberger, Instruments, Jan. 


by H. T. Hokanson and T. § 
20, 22, 24, 26 


article 
1945, pages 19, 





G. I. Inventors Devise Means of Testing 
Gas-expansion Cylinders 


WASHINGTON.—A couple of Air Service Command 
sergeants have licked a supply problem that all but had 
the logistics “chart-and-graph” experts crying into their 
India ink. 

Working in the hydraulic department of an ACS depot 
in England, Sgt. Walter Halbert of Waco, Texas, and Staff 
Sgt. William Dunlap of Willows, California, found them- 
selves faced with a critical shortage »f temperature regu: 
lator valves, the kind needed to cool the hydraulic systems 
of P-38 Lightnings and P-51 Mustangs. 

In the many demands placed on it by combat fly 
hydraulic system of a fighter plane often becomes ove! 


the 


heated. Raising the quarter-ton landing gears du the 
take-off, pushing windflaps up into a four-mile a minut 


air-stream to power-dive—these are some of the things 4 
hydraulic system does in flight. 

When overheating threatens to foul the system, rising 
temperature forces a gas, housed in a cylinder about 
size of a finger, to expand. The expansion sets a sh 
motion, opens a set of small doors, and lets in a st 
air. In about a minute, the hydraulic system is c 
functioning temperature. 

These temperature-control 
vital part of the whole cooling system, had to be 1 
each time the hydraulic system was inspected. A bra 


gas-expansion cylinders, 4 
laced 
1 new 
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‘ORTABLE PYROMETER 
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yf virtually 
port. These a long scale, sensitive accurate 
fighters to portable pyrometer, ideal for laboratory 





ll be made and similar service. 


as Well as 






Type 1760 Portable Pyrometer with the special thermo- 
couples provided, affords extremely accurate temperature 
readings. Long mirror scale and knife edge pointer make 
accurate readings easy. High internal resistance allows 


moderate variation in thermocouple size, and length of 

connecting wire, without affecting accuracy. Internal auto- \ l l t L ty T R iz is T ft R 

matic cold end compensator is standard equipment. - A M b T 
: A Type 1760 is available with single range and two range 

3S urlzatior scale. Standard ranges from 0-300 deg. F’. to 0-2500 deg. F. 


t also fed im’ With rare metal thermocouple, range 0-3000 deg. F. Write 
flying ae CC for Bulletin 2416 with complete listings of all types. 
ving andi, 
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ILLINOIS TESTING LABORATORIES, INC. 


142 WEST HUBBARD STREET Accurate information is more necessary to in- 
CHICAGO 10, ILLINOIS 


Texas, in 
first B-29 


ment com: dustry than ever. The building of instruments to 

































a cre record weights, counts and other information 
| Browns . reliably and automatically . . . is the busi- 
Re ll ness of Streeter-Amet Company .. . has been 
at ea since 1888. Since that date, this organization 
- has developed and kept in readily accessible 
eo a form a vast amount of technical ‘‘know how”’. 
esting This information is used not only to design, build 
and service weight recorders, traffic counters, 
— tensile testers and related equipment... but it 
but had is available to firms concerned with the general 
nto their problem of getting facts mechanically. 
IS. depot Besides, Streeter-Amet maintains a staff of 
pom practical, experienced field men, to give expert 
“ reg (amet ee ot were on time promo sm pmo advice and service on all S-A equipment. Your 
systems * important, for it makes uniform mass prodisction possible. inquiries are invited. 
Votentiometers are synowymous with processing accuracy and for more than a quarter 
| SSS srreerer-amer company 
the <a etuniliig tanec andaieeaanedh. 4097 N. Ravenswood Ave. e Chicago 13, Ill. 













/> Automatic Weighers, Recorders, Scales and Services + Founded 1888 








t the THE EPPLEY LABORATORY, INC. 
inti 
bs f SCIENTIFIC INSTRUMENTS 
ed ti NEWPORT, RHODE ISLAND, U.S.A. 
rs, a % 
laced -_ ‘EPLAB “STANDARD” CELLS 
i new ~. \o_/ For Potentiometric Instruments “As Standard as Sterling 
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OELLER 


PRECISION 
INSTRUMENTS 


THERMOSTATS 


RRREMS |} 
\ 


INDUSTRIAL 
THERMOMETERS 


LABORATORY 
THERMOMETERS 


RECORDING 
THERMOMETERS PSYCHROMETERS 


MARINE SPECIALTIES, ETC., ETC. 


77 Years of 
DEPENDABILITY 


The lasting accuracy, ruggedness and other 
distinctive features of Moeller Instruments 
are the resulf of the thoroughly precise 
and honest way they are engineered. 


MOELLER MERCURY THERMOMETERS 


Extreme Precision Grade: Solid glass etched stem, 
mercury thermometers (nitrogen filled) for determining tem- 
peratures within a fractional part of a degree. 


Standard Thermometers: Provide laboratory accuracy 
combined with sturdiness. Made of highest grade glass and 
materials. Mercury filled, calibrated for totel or partial 
immersion. Types with "Moeller Glass Red Reading Column” 
afford optimum ease in reading. 


HYGROMETERS 


HYDROMETERS 


‘| AR 
. 


Industrial Thermometers: High accuracy is easy to 
read under plant conditions because of “Moeller Glass Red 
Reading Column". Prevents eye-strain. V-shape case with 
glass front furnished in wide variety of forms such as: Straight 
Stem (see illustration above}, Angle Form Types, Handle-Top 
Thermometers for use in food processing, galvanizing, etc., etc. 


Separable Sockets, Extension Necks, etc., etc., available. 
Thermometer Test Wells — machined from solid bar stock. 


DIAL and RECORDING 
THERMOMETERS 


Made to strictest standards of pre- 
cision, these mercury filled instru- 
ments are calibrated for ranges up 
to 1000°F. or equivalent. Square and 
round cases available. Metal and 
Phenolite cases. 


1 Write for catalog 


MOELLER= SINCE 1867 —= 
INSTRUMENT COMPANY 


{32nd STREET and 89th AVENUE 
RICHMOND HILL NEW YORK 


Sales Representatives in Principal Cities 
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one had to be installed because there was no 
the old cylinder, under anything even ap, 
conditions at which it operates. 

When the supply of new cylinders ran , desner 
maintenance technicians had to resort to a ti annie 
trial-and-error process. An old cylinder wa tached 
the cooling unit. If it worked, good. If not, a: r eyling 
had to be put in. And, if necessary, anoth« until Ps 
found one that worked. ’ 

Then Sgts. Halbert and Dunlap hit on a way ty test 
expansion cylinders and separate the serviceal)c ones fry 
the others. They made use of an old oxygen pressure aa 
When heat was applied to the gas in the cy ler it - 
panded, and its expansion could now be checked op aa 
gage. A fast review of their high school physics ang Hal 
bert and Dunlap were able to figure out the « ficient 
expansion for the gas, that is, just how much the gap 
hand had to move to indicate that the cylinder was in won 
ing order. 

As a direct result of this process, their shop wag 800 
able to supply front-line combat mechanics with the my 
needed cylinders. The two men have turned out hundreg 
of the chambers, every one of them going straight into 
P-38 Lightning, or a P-51 Mustang, powerful fig! ting ship 
which gave such closely codrdinated air support to Allie 
armies when they were driving through Germany. 


Final Mechanical .Test of B-29 Ring 
Sighting Station 


SCHENECTADY, N. Y.—This technician at a Gener 
Electric plant sees nothing but trouble ahead for the Jap; 
as she makes a series of tests of the B-29 ring sighting 
station, one of five control points in the Superfort’s high| 


Y of testiy 
mating h 











protective gunnery system. By means of the precisely -|ocated 
collimating telescopes, she measures the angular transmis 
sion and backlash between the line of sight and Selsy2 
generators used in the deadly armament system, 

the tracking accuracy of the line of sight in a 
plane. [The remote-control gunnery system for t 
developed by G-E in codperation with the AAF, 
described by H. T. Hokanson and T. S. Lisberger in 
ments, Jan. 1945, pages 19, 20, 22, 24, 26.] 
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UTC OUNCER TRANSFORMER 
AVAILABLE HERMETICALLY SEALED 


Should you have limited space requirements, this 
transformer (th hermetically sealed unit now 


available) om supplied to specifications. aa 
a Ge 
the Jang PROTECT 


g sighting 


rt’s highly 250 VARICK STREET NEW YORK 13, ™. Y. | T wi TH 
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16. NY CABLES ARLAB P 


| SAY Approx. size 
of 800 Series, 


4%” high, 
24" wide, 


DELAY RELAYS ~ 


NOTHING is more vital to the war production program 
than electrical equipment. Guard it with Paragon auto- 
matically reset, synchronous motor operated time delay 
relays, which: 


Ring 

















1. Protect rectifiers and tube filaments from applica- 
tion of plate current before filaments are preheated. 


2, Control the various steps of motor acceleration. 
3. Delay the closure of elevator control circuits 


4. Stagger the closure of multiple circuit systems so 
that full load will not be applied at start. 


Accuracy of the time cycle and operation of the timer not 
affected by changes in ambient temperature or vibration. 
Designed for panelboard mounting or may be mounted to 
standard handy box or single gang switch box. 


Brings counter close to coit , fe ; ’ 
rt pattie winding at high Built by an organization of engineers and skilled crafts- 


speed with reduced fatigue of men specializing on electrical equipment since 1905. Write 


operator. Counts to 10,000 turns for a bulletin on 800 Series Time Delay Relays. 
per minute. Quick one-motion re- 


é s set. Heavy duty construction and 
yeated SCT Tas precision assembly with gears hobbed PAR AGO N ELE CT R Ic COMPANY 
)smis- 9 Py” on own shafts for vibrationless opera- 726 OLD COLONY BUILDING 
ALOG 4 tion and accurate reading at high speed. CHICAGO 5, ILL. 


Prompt deliveries. Catalog on request. 


P rodauiiian er Company 


70? W. JACKSON BLVD. CHICAGO6, ILL. 
Mangfacturers of Counting, Timing and Recording Devices 
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.. OF LABORATORY 
ACCURACY 






Where problems are encountered in 
maintaining, checking or controlling 
vital heating or cooling operations, H-B Thermome- 
ters provide an effective solution. These time-proved 
instruments are precision engineered to meet the 
toughest industrial needs for accuracy, endurance 
and trouble-free operation. Being highly sensitive 
to temperature change, H-B Thermometers help make 
production operations temperature-perfect. For in- 
formation and prices, write for Bulletin 3 — H-B 
Instrument Company, 2525 No. Broad Street, 
Philadelphia 32, Pa. 


oovusLE 
THERMOMETERS + THERMOSTATS + RELAYS 
THERMO-REGULATORS + HYDROMETERS 
DIAMOND 














MEASURES Wet Gas, Dry Natural Gas 
and Artificial Gas. Two types available, IM- 
PROVED AC-ME GAS GRAVITY BAL- 
ANCE and JUNIOR BALANCE. For use 
in Laboratory, Plant or Field. 

WRITE FOR CATALOG NO. 30 


TOTTI TTI Ie ay P 


TULSA 3, OKLA . 
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ELECTRIC GAGING METHO 


Continued from page 465 


or potentiometer circuits excited by direct 
moving-magnet galvanometer—Kelvin or Bri 
used extensively some years ago, and the mov, 
or Einthoven galvanometer (often called the ng galva. 
nometer) is still used for specialized applications. But in 
recent years improved designs and better maicrials have 
caused the moving-coil galvanometer to assume 
ing position. 

The operating principle of the moving-coi! strument 
is a simple one; it is based on the fact that when an eler. 
tric current flows through a conductor situated in a mag. 
netic field, a mechanical force is produced, acting on the 
conductor at right angles to both magnetic field anq the 
direction of the conductor. In Fig. 182 are sketcheq the 
essentials of the instrument. The moving coi] (shown her 
as comprising 1% turns) is suspended within the field of 
a permanent magnet, by means of the slender metallic s 
pension. Current is introduced into the coil through the tay} 
upper suspension and the lower coiled suspension. At any 
time the force exerted on each unit length of wire in th 
coil will be proportional to the product of the current foy. 


rent. Thd 


t ype—y ; 
CONductoe 
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ly 
ing through the wire and the intensity of the magnetic field MV] 
While the current flows down one side of the coil it must 
flow up the other, so that the forces produced are additive 
and cause rotation of the coil. 

The restoring force against which this torque acts is sup- 
plied by the upper suspension, which is deformed by the coil 
rotation. The lower suspension often does not supply any 
restoring force at all. 

The angular displacement of the coil may be indicated 
either by an attached pointer moving over a graduated 
scale, or by an optical system. In the drawing a light and 
a scale are indicated, with a small mirror attached to the 
moving coil. The more sensitive galvanometers usually em- 
ploy optical systems; the less sensitive, more robust, port- jy po 
able galvanometers usually are fitted with light-weight 
pointers. 

Instead of flexible suspensions, jewel bearings may 
used to support the moving coil; in this mode of construc: 
tion, the restoring force is supplied by hairsprings throug! 
which the current is conducted to the moving coil. In most 
instruments, too, a soft iron core is fixed within the moving 
coil but not attached to it, to increase the efficiency of the 
magnetic circuit. 

The moving-magnet galvanometer operates in a manner 


suri! 








which can be called the converse of the moving-coil oP 
eration; it employs a relatively large stationa cou, 
through which the unknown current flows, and ! sus 
pended within that coil a small magnetized needie—or 





me- 


sembly of needles—which is caused to rotate by | 
chanical forces set up between the permanent magnetic ! 
field and the field of the current-carrying coil. Because © 
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No Production Let-up 
until 
Total Victory! 


With the production machines of 
the nation humming on toward 
another Victory, still more pieces 
and parts must be counted... 
on some it will be revolutions 
..on others turning out mater- 
ials, the count must be meas- 
ured in feet or yards. Whatever 
it is, you can depend on 


PRODUCTIMETERS 


to give you the exact count... 
and at the same time, provide 
you with vital information on 
each machine . . . whether it 
is running to full capacity, 
keeping up with production 
schedules, when it needs serv- 
icing. They’re built for hard 
\usage.. varying speeds... their 
performance is guaranteed. 


BULLETIN NO. 100 


a concise, ready reference catalog of 100 
standard models — sent at your request. 


Top Drive 
ie = 


LINEAL 


DURANT MANUFACTURING COMPANY 


1914 N. Buftum Street 114 Orange Street 
Milwaukee |. Wisconsin © Providence 3, R. I. 


me SCHERR DIAL TEST INDICATOR 


bof case of the Scherr dial ger ag 





A Trimount Original 
... Still Leading the Field 


The Trimount Model 50 Ab- 
solute Pressure Manometer 


e Range: 40 to 100° 
Hg. Absolute 

¢ Etched Aluminum 
Scales 

¢ Bench Mounting 


© Black Crackle Finish 
¢ Steel Channels 


The Trimount Model 50 Abso- 
lute Pressure Manometer is one 
of many Trimount “firsts” in the 
manometer and electronic fields. 
Today it is still far ahead of 
competing makes. Here’s why: 


Plate Glass Protection Cover 
seals off dust and dirt, and pro- 
vides maximum instrument pro- 
tection. 


Locked Adjustment Type Scales 
calculated at 0° C. and corrected 
for a test temperature of 22° C. 


ly THREE Calibration in inches and tenths, 
etic field MOVING PARTS millimeters, thousands of feet 
| it must , ‘+7 altitude or pounds absolute. 
-additivepyingd POSMiver : , ’ 

nstant, accuracy : Direct Reading of both posi- 
a is aps i tive and negative pressures. 
y the coil ett 's (outside of some fine ~* = 5 “ 
y MEG CEN BBineering) within the dust GEORGE Sc Ean coiwc. 30, s Only One Original Setting 
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hich will grip on any flat steel or 


OMPLETE SET, IN HARDWOOD CASE 


indicator. Gear teeth are 


licote, uniform smoothness through- 
the entire travel of the needle, to 
pvide most sensitive measuring. 

The full universal ball joint back 


outifully cut; with the precision of Z, 40 0 
st watch mechanism. They operate 50 ? 
th absolutely no backlash, and with 


th knurled locking nut, permits of 
justing and locking the indicator in 
Y position. Now available as an 
bded attachment, the magnetized base 


bn surface, making clamping unnec- : a : 
ary. “Se 
Here is @ precision aid valuable in oo abel pettelnatey 
immense diversity of applications, arm to be adjusted and 
ilt to the Scherr high standard of locked ‘at any angle. 
Price, (indicator only) 
urther details on request. 
der tede y for quick avery 














MAGNETIZED BASE 
ATTACHMENT holds in- 
dicator firmly in 

on any flat steel or “fron 
surface. Price $8.56 


th indicator clamp, toolpost holder, inter- 
measuring attachment, three contact 
bints, reads to 1/1000”, $18.00 








Required — an easy procedure 
accomplished by means of a 
locking adjustment screw. Mer- 
cury level in glass well visible 
for easy initial barometric pres- 
sure correction setting. 


Sealed Tube given special 
high voltage heat agitation 
treatment to drive out moisture 
and air bubbles before mercury 
is introduced. 


Write today for complete in- 
formation. 


INSTRUMENT COMPANY 27,\%.,.VA% BUREN 


CHICAGO 5, ILL. 
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aug? 199-A LAFAYETTE STREET 
ise of ‘ oy NIC. NEW YORK 12, N.Y. 
























MEMO eee From: FAST 


To: DESIGNERS OF POSTWAR 
ELECTRONIC DEVICES 


Developments in electronic devices for war and 
post-war find ever broader application for 
FAST Capacitors. 


Engineered and built by specialists, FAST Ca- 
pacitors can be supplied to meet the most rigid 
requirements. Units are produced for operation 
at low or high temperatures and _ pressures 
(minus 50°F. to plus 190°F. and altitudes up to 
40,000 feet) . . . Capacitors with good power 
factor (0.5% or less) and high insulation re- 
sistance . . . Units that have excellent stability 
over a wide range of temperatures and fre- 
quencies with relatively slight changes in ca- 
pacity. Single units can be furnished in voltages 
up to 250,000. Phone or write for recommenda- 
tions or other data—our entire organization is 
at your service. 


When you think of Capacitors, think Fast 


Capacitors for Electronic Instruments, Electron Micro- 
scopes, Laboratory Standards, Motion Picture Cameras 
and Projectors, Oscillograpbs, Oscilloscopes, Pressure 
Controls, Regulators, Relays, Scientific Instruments, 
Sound Recorders, Special Purpose Meters, Spectograpbs, 
Spectropbotometers, Temperature Controls, Timers, X- 
Ray Apparatus and many other Devices. 


domEFisr&G, 


Capacitor Specialists for a Quarter-Century 























3105 North Crawford Avenue, Chicago 41 
Canadian Representatives: 
Beaupre Engineering Works Reg‘d. 
2101 Bennett Ave., Montreal, for Power Factor Correction 
J. B. Longstaffe, Lid., 11 King St., W., Toronto 1, for 
Special Applications 
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the construction of the instrument, the m 

















: : Ctized nee 
experiences all the movement. See Fig. 18: " 

The moving-conductor or string-type ga meter 
operates by virtue of a mechanical force duced be 
magnetic field acting on a wire carrying ; lectrie 
rent. The instrument comprises a single si hed 7 
of fine wire, placed between the pole-pieces 9; a ~~ 
A current flowing through this filament cause; a moveme 
to take place in a direction at right angles to both Snel 
and magnetic field; it is customary to pierce es Gad 

? 
STRING” 
Microscope 
y . 
= f ? 
¢ 
7 | se 
; STIN @ 
2 is E\ 
2, 
< gx 
] su 
te 
Fic. 184 
to 
the magnet pole-pieces to permit observation of the 4 


flection of the stretched filament. The deflection may } 
read with a microscope, or by means of an optical syste 
which projects a greatly magnified image of the stri 
upon a graduated scale. The instrument is wel! suited 






multi-channel use, since several strings may be mount 
close together in the same instrument, employing the sap 
magnetic field and the same optical system. | 





Each of these types of indicating instrument has j 
advantages; each is best suited to its own uses. For gg 
eral purposes, the moving-coil instrument is far more 
venient than either of the other two. The string galvanoy 
eter is not so conveniently used as either of the other, } 
cause of the need for the microscope or the projection sy 
tem; the projected image is not always easily observe 
The string galvanometer, moreover, cannot well be maf 
with high voltage sensitivity. The moving-magnet galv 
nometer, while far less convenient in use than the moving 
coil type, has the advantage that the space available fq 
the coi] is not limited as it is in the moving-coil type; it 
therefore possible to construct moving-magnet galvanom 
eters having extremely low ohmic resistance and high cut 
rent sensitivity at the same time. 









































The impedance and the current sensitivity of both t 
moving-coil-and the moving-magnet galvanometers may | 
adjusted quite readily by altering the number of tun 
in the coil or the strength of the magnet. An auxilia 
magnet is often used with the moving-magnet galvanomete 
to adjust the restoring force to the desired value. With t 
string-type galvanometer, the range of adjustment cann 
be made so great, but it is possible to change the dimer 
sions and the material of the stretched conducting filament 
and its tension within a limited range. The strength of t 
fixed magnetic field may also be altered within a wid 
range, either by applying a magnetic shunt to a permanel 
magnet or by adjusting the exciting current if an electr 
magnet is used. 
















































It should also be recognized that any of these instr 
ments can be employed to measure varying currents, ° 
even on alternating current measurements, within the 
mechanical limitations. It is obvious, of course, that al 
instrument having a long period (an extremely low natu 
frequency) cannot respond to rapid variations in curren 
Alternating-current instruments—especially thos: capable 
of delineating wave-forms—will be separately treaied 



















ue 











Electron-tube devices, either as d-c. instruments or 4 
amplifying devices to increase the sensitivity of d galva 
nometers, are only occasionally used. 










To be continued 
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HEISE BOURDON TURE 
LABORATORIES 


EVERY DAY we are shipping these precision pres- — 
sure gauges to be used in place of dead weight 
testers. They are accurate, dependable and easy 
to read. Delivery—2 to 6 weeks. 















































n of the q RANGE FROM 0-25 Ibs. to 0-10,000 Ibs. 
‘tion may | 8/2" Dial. . 
pucal Syste 12” Dial *Hermetically Sealed 
yf the stri 16” Dial 
rel! suited MELO” Diale--e eee ere eeees 
be mount The Two basic Sigma Sensitive 


ing the gay 
Relays, Series 4 and Series 5 are 
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rite for Important —=—= 
_. — New CONCORD 
crs my ~=©Presentation sound 


r of tu Sound Equipment”— ready now—a new 
n auxiliargge?-to-the-minute Concord folder illus- 
me wetting and describing our complete line 
LiVanOMeaif Amplifiers, Intercoms and Record- 
e, Witht AVAILABLE FOR IMMEDIATE 
: M 
ent canné PMENT. | . , f 
: mplifiers—ranging in output ratings of 

the dimemMi7 watts to the largest requirements. 
@ filament omplete listing of speakers, micro- 

: phones and essential equipment also 
rgth of thaiacluded. 
‘in a Wid@i*ercommunication Systems—with mas- 
permaned er and sub-stations for every purpose and need. e 

Recording Equipment — professional type for microphone recording, | 
an electroliitadio recording, transcriptions, public address. : 
ngineering Service— Our engineering service is at your command, 
vithout charge, to answer any and all “Sound Equipment’ questions. 
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Some advanced design features 
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developed for wartime require- 
ments may be unnecessary for 


=> 


peacetime applications. But the 
wealth of know-how accumulated 
during the development process 
will prove of inestimable value in 


re —= . 
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solving your postwar control 
problems. 
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“Special Issue” on Product Testing 





Numerous Tests Assure Safety of Lifting Jacks 


RIDE is taken by Templeton, Kenly 

& Company, Chicago, the world’s 
largest manufacturer of industrial lift- 
ing jacks, in carefully load testing every 
jack through its full travel. The jacks 
range in capacity up to 1000 tons. Pro- 
duction includes lever or rack type 
jacks, screw jacks and hydraulic jacks. 

Modern and approved equipment is 
installed in the company’s testing de- 


Fig. 2 
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partment to make sure that every jack 
shipped comes up to specifications. Some 
of these testing machines are pictured: 

Fig. 1 shows in use a Brinell hardness 
testing machine. This tester is so widely 
known that the term “Brinell” has be- 
come synonymous with hardness when 
applied to metals or parts. All rack 
bars, sockets, pawls and other load- 
carrying parts of Simplex jacks are 
subjected to the Brinell hardness test. 

Fig. 2 shows a Tinius Olsen tensile 
and compression testing machine. This 
rugged machine shows the resistance of 
jack members and assemblies to com- 
pression, as well as tensile stresses. 

Fig. 3 shows a specially-designed hy- 
draulic testing machine which was built 
so as to test each jack for its full travel 
at its rated capacity. Simplex jacks are 
spot tested for overload capacity dur- 
ing production testing. 


Fig. 3 


In designing a new jack or new mode 
a sample is made which undergoes th 
most abusive field tests to determine j 
worthiness, before the jack is fina 
approved for production. 

Since Templeton, Kenly & Compan 
was founded in 1899, safety has alway 
been the first consideration in the d 
sign of its jacks. They have receivg 
several awards from engineering 0 
ganizations for the safety features ij 
corporated in their jacks. Building saf 
jacks obviously calls for ample use 
testing and inspection instruments. 


Durability Tests for Electrical Products 


SCHENECTADY, N. Y.—By de- 
liberately destroying newly designed 
products through gruelling tests which 
twist, stretch, tear, shatter, smash, 
crush, corrode, burn and freeze the 
General Electric Company determines 
the extent of durability of materials 
and finished products, and detects any 
defects in design or construction. 

Temperatures are made more ex- 
treme, speeds increased, and loads made 
many times heavier than in actual op- 
eration. The tests are not complete 
until an article has torn itself apart. 
Some tests last months or years, while 
some are speeded up to crowd a month’s 
torture into an hour. 

As an example, G-E engineers have 
kept a turbine bucket vibrating for 
fifteen years. During that time the 
bucket has vibrated more than 100 bil- 
lion times, and only when it falls to 
pieces will the test be considered com- 
plete. 

Some materials, usually unfinished 
products, are tested for “twistability” 
on a rotating fatigue machine with an 
eccentric drive, which rotates and bends 
the sample material until it breaks 
(Fig. 1). Some samples have been 


strained 10,000,000 times before the 
were destroyed. 

G-E turbosuperchargers, which pls 
a major role in the superiority ( 
America’s bombers and fighters, al 


Fig. 1. Motor shaft being t 
fatigue with load applied at end 
extension. 
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_-tesistor on the market. In response to a direct request, DAVEN, 


* applying the know-how of over two decades of precision resistor 


+ engineering, carefully designed and built a new, completely her- 


by a famous research laboratory. 


oh: 
= 


ELECTRICAL DATA 


RESISTOR WINDINGS: Either spool or mica-card type, depend- 
ing upon engineering requirements. Non-inductively wound and 
wily aged to remove strain before final calibration, 
RESISTANCE RANGE: Any desired value may be had; maximum 
4,600,000 ohms depending upon type of resistance wire employed. 
TEMPERATURE CHARACTERISTICS: Four types of resistance 
different characteristics are available. 
Y: May be had to tolerance as close as +0.1%. 
Y CHARACTERISTICS: No appreciuble effect over 
“audio range. This range may be exceeded to meet many 
‘applications. ; 
COMBINATIONS: Resistors ovailable with 2 terminals 
--end of 2 tetminals at two ends. A single four terminal 
unit ts designed to take up to four separate spool-type resistors 


# 


of different values and accuracies. s 


y hot 


SEALD- OHMS are ruggedly constructed throughout, th specia 
attention given to combining vibration and shock resistance 
Their physical design enables the combining of several circuits 
within a single unit. A unique mounting bracket arrangement — 
adds to the broad adaptability of these resistors. SEALD - OHMS 
ore intended for use in any equipment subjected to humidity 
and temperature extremes. They fully meet both Army and Navy - 
Specifications. Typical applications include as secondary stand- 
ards, resistor elements in bridge networks, in voltage divider 
circuits, in attenuation boxes, etc. 


MECHANICAL DATA 


SHIELDING: Drawn brass, completely hermetically-sealed. Ther- 
mal-shock tested for faulty seals before shipment. Treated to 
withstand 200 hours salt spray test (f-13 AWS Spec C75.16-1944), 


TERMINALS: Electrical connections cre brought ovt through 
fused glass seals which are soldered in the resistor shield. 


MOUNTING: A specially designed stee! bracket with spade lugs 
welded to the sides is supplied with each unit. Cut-outs on this 
bracket engage with embossings on the side of the brass shield- 
ing to enable firm mounting-of the unit in a vertical, mverted 
or horizontal position, 


DIMENSIONS: 1-9/16"' wide, 14" high, %'' deep. Add terminal 


height, 9/16' Studs on mounting bracket, 1-11/16" between 


centess. 


_ For additional information, write to THE DAVEN CO., 


-- 191 Central Avenue, Newark 4, New Jersey 





















Fig. 2. Turbosupercharger in the scientifically built test chamber where it is being tested 
for high-altitude flying conditions of temperature and pressure. 





Fig. 3. Shown in a superspeed photo at 
the very moment it cracks and begins to fly 
apart, the supercharger wheel is spinning 
faster than 40,000 r.p.m. and the outer 
edge is traveling over 2000 feet per seccad. 


tested on the ground under conditions 
they would normally encounter while 
being flown at 50,000 feet.* These tests 
duplicate the punishment of the sub- 
stratosphere in scientifically built alti- 
tude test chambers (see Fig. 2). Hot 
gases reaching temperatures up _ to 
2000°F. can be introduced into the tur- 
bines at rates as great as 450 pounds 
per minute, cr, in another test cham- 
ber, 1200 pounds per minute of refrig- 
erated air at —100°F. can be supplied 
to the compressor. 

Tests on ‘individual parts of the 
turbosupercharger are so violent they 
duplicate in a few minutes the same 
effects encountered by the unit during 
its life on the plane. Supercharger 
wheels meet their death on special high- 
speed vacuum stands. First the test 
chamber is evacuated to a more nearly 


*For a technical article see “Turbosuper- 


charger Testing” by E. E. Stoeckly, Instru- 
ments, Jan. 1944, pages 19-23. 
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perfect vacuum than in the strato- 
sphere. Powerful-drive turbines start 
out slowly and progressively speed up 
the whirl of the wheels until they reach 
speeds as much as double what would 
be considered an operating limit (see 
Fig. 3). At the conclusion of each run, 
engineers carefully measure the diam- 
eter of each wheel to determine the 
speed at which the metal first began to 
stretch out of its normal shape, as well 
as the total amount of stretch that oc- 
curred before it cracked. To perform 
all of these turbosupercharger tests, 
vast amounts of power are consumed. 

Destructive torture also plays an im- 
portant role in the development of long- 
wearing electric motors. Those required 
in ordinary service to operate where 
the very atmosphere may destroy the 
insulation, such as in a wet cellar or in 
connection with chemical processing, 
are given the salt-spray test (see Fig. 
4). Others designed for functions in 
aircraft are subjected to special tests 





Fig. 5. W. 
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which atmosphere both ins 
side the motor is filled w 
mixtures of high-test ga 
and air. With the motor 


running, ¢] 
vapor inside the motor is explodg 
Only if the atmosphere outside 4 


motor is not ignited, and if the mot 
housing is not cracked or broken, dog 
the motor pass the test. 


determined by creep tests. These teg 
are made to ascertain what stress 
can be used at temperatures where qj 
materials are pliable, without caysin 
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Fig. 4. Induction motors being inspected 
after insulation life test in salt-spray tank 








E. Ruder, of the research laboratory, and E. L. Robinson, of the tu 
engineering department, watching Frank Lorenz as he withdraws the first of the 
100,000-hour test rods from the furnace. 
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SPECIFICATIONS: 


@ 13 cubic ft. capacity. 


@ Hermetically sealed condensing equip- 
ment (No Freon problems). 


@ Available for three temperature ranges: 
from +160°F to —50,—76°F and —100°F. 


@ Vacuum pump in base. 


@ Temperature control as usual, by ex- 
ternal dial within +2°F of setting. 


@ Humidity—20% to 95%. 
@ RH optional at slight additional cost. 


REAR VIEW 
Showing Inspection Window 





inspected 
fay tank 





























BOWSER, INC. 


Mobile Refrigeration Division 
420 Lexington Avenue, New York 17, N.Y. 


MONE 
ecrergtaatiow 











Not only has Bowser’s war production earned the Army-Navy E... 
Bowser equipment has helped earn it for scores of other companies. 
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deformations larger than the values 
tolerable in high-speed machines. A 
metal rod is placed in an electrically 
heated furnace run at a temperature 
of 842°F., with a constant stress of 
13,000 Ibs./in.? on a 12” portion of rod. 
Tests have been run for 100,000 hours 
(approx. 12 years) for improving steam 
turbines so they can operate at higher 
temperatures. 


Novel Test Sample Speeds 
Tap Carbon Analysis 


PITTSBURGH—tTap carbon analy- 
sis has been speeded up considerably at 
National Tube Company’s National 
Works, McKeesport, Pa., by a novel 
sampling procedure now in standard 
use at several United States Steel Cor- 
poration subsidiary plants. The pro- 
cedure consists of taking a test spoon- 
ful of slag-free metal from the open- 
hearth furnace bath, killing the steel 
with aluminum wire and drawing a 
column of approximately 6” of clean 
steel up into a 6-mm. Pyrex glass tube 
by means of an ordinary 1-oz. rubber 
bulb. Caution must be exercised to 
assure that no slag covers the surface 
from which the sample is drawn and 


that no time is lost between withdraw- 
ing the spoon from the bath and taking 
the glass tube sample. 

The sample is quenched in water, the 
glass broken from the steel and a test 
piece %” long sheared from the center 
of the rod by wire clippers. This test 
piece is weighed directly and fused 
under standard conditions in a high- 
temperature combustion furnace for 
carbon determination. The entire proc- 
ess requires approximately 12 minutes. 

The test piece is ideal for carbon 
analysis since it is free from scale, 
segregation and pipe. Experience with 
the-new test shows a substantial saving 
in furnace time after a heat has been 
“blocked” and an improvement in the 
control of ladle carbon analysis. Patent 
applications have been filed covering 
the new test and procedure. 
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Cathode-ray Tube Plots Electron-tube Characteristig 


EMPORIUM, Penna. — Character- 
istic curves of individual electron 
tubes are being obtained quickly by 
means of cathode-ray tube apparatus 
developed in the research laboratories 
of Sylvania Electric Products, Inc., at 
Emporium, Pa. The equipment was de- 
signed by Sylvania engineers to speed 
vital tube information to designers 
working on critical electronic circuits 
for radar, communications at high fre- 
quencies and control devices for the 
Armed Services. Families of curves are 


DOBBS FERRY, N. Y.—It takes 
numerous instruments to do a good job 
of testing. Kay Kieltyka is literally 
surrounded by instruments while at 
work at the Dobbs Ferry, N. Y., plant 























Numerous Tests on Tubes for Armed Services 





scanned on a cathode-ray 
in rapid succession. Thx 
shown at left, simply plac 
the circuit and makes a fi 
ments. A photographic record ‘ 
curves is taken directly from the cai — 
ode-ray tube screen by the c 

Complete sets of accurate individy 
tube curves may be scanned and } 
corded in a matter of minutes. The t; 
required to do the same job conve 
tional engineering methods would 
many man-hours. 
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of North American Philips Compag 
Inc. She is putting an 832A transm 
ting tube through its paces to 
sure it measures up to specificatio 
Routine tests applied on this panel i 

































‘VALPEY- 


=> NEWS about IRC Sm crystal corporation 
7 TYPEBTANDBW “% 
RESISTORS. 


Here's «© new Engineering Bulletin that gives complete 
formation on IRC Type BT (Insulated Metallized) and 
BW (Insulated Wire Wound) Resistors. Its eight pages 
ontain interesting construction facts, characteristics, JAN 
ype Numbers and a list of resistance values. 
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thei (em = =| RESISTANCE CO. — QUARTZ 


401 N. BROAD ST., PHILA. 8, PA. 


optical ialti 
icetunoripactame, | OPtical speciaities 


m more shapes, for more applications, 
than ony other manufacturer in the world 


Supplying the Armed Forces is our present job. The fol- 
lowing improved high-quality products are available for 
advanced delivery dates to the instrument manufacturer, 
to help facilitate this war effort. 


rvices @ Babinet Compensators: the device to be used 
hed | | in measuring the quantity and quality of strain in glass 
ps Compa : ~ and for measuring types of polarized light. 


2A transni Se ere 3 : ® Retardation Plates: thin quartz plates for produc- 
DN F d P p 

ces to ma 2 i ing phase differences of the various wave lengths of 

specificatioy : light. 

his panel “ @ Polished Crystals: special quartz crystals for super- 


that come from sonic applications. 
@ Bertrand Plate: a split phase quartz plate for more 


e 
ntin accurate determination of plane of the optical axis 
careless cou g and the x-axis than can be accomplished with a single 
polariscope. 


Look ahead ... but look to VALPEY for 
crystals and specialties in quartz fabrication. 


See us first when problems arise in the use of quartz. Our facilities, 
geared to war, will be equally well geared for peace. Our business 
is to apply the correct solution to your problem . . . just send us 
specifications and requirements. 
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yesswork... bulls” are bound to charge ie “ 
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made impossible by up-to-the-minute oe 
records. So fit your war-production onc - 
processes with Needer-Root Counting sea 
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YOU CATCH trouble 
before it catches you 
-if you owna 




























HYPOT High Voltage Insulation Break- 
down Tester. Model 406 illustrated. 3 
KVA 0-3000 volt secondary, 115 volt 60 
cycle primary, 500 milliampere se 
circuit. Complete with burning ground oles 
cuits and rubber-tired wheels. 20’ high 
voltage test leads, 50’ input leads, 50’ 
ground leads. 
















THE INSTRUMENT THAT 

WILL FOREWARN YOU OF 

PROBABLE ELECTRICAL 
FAILURE. 


With a HYPOT you can quickly 
locate insulation faults that 
would burn out in service. 





HYPOT 


has ample capacity for all test- 

ing. Quick, easy control from 0 

to maximum voltage. 5 models 
available for all services. 


EASILY PORTABLE UNIT 


HYPOT Model 406 is equipped 
with rubber tired wheels for 
easy moving. Complete safety to 
operator and equipment. 
Prompt delivery. 























WRITE FOR 
COMPLETE FACTS 
AND DATA——TODAY! 
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Ke SEARCH. 


Ln cotaotalea 


233 South Green St. _ Sileage T, Ul. 
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clude current and voltage measure- 
ments on the plate, screen and filament. 
Tubes are also checked for presence of 
gas. Some idea of the diversified mea- 


| surements can be obtained by reading 


the labels on a few of the twenty-two 
instruments: “heater cathode voltage,” 
“heater cathode current,” “plate volts,” 





“screen volts,” “filament ts,” « 
current,” “screen curr: 
current.” 

World War II has b 
shortened because of tl! 
by electronic tubes. Wit 
struments, our phenome 
duction would have been ssibl 
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SYRACUSE, N. Y.—One hundred 
sixty-four thousand pounds of ice is a 
whale of a lot of ice. But one large 
and two small Carrier refrigerating 
machines supply the equivalent to the 
melting of that much ice each day at 
the plant of Rauland Corporation, Chi- 
cago, to help manufacture, test and age 
instruments and for both frigid and 
tropical climates. 

In a 50-foot square room at the plant 
of the Rauland Corp., cathode-ray 
tubes used in communications equip- 
ment are manufactured to meet rigid 
tests for extremes in climate. Air in 
the room itself is held at 68°F. and 
50% relative humidity, to assure ac- 
curate processing and proper aging. 

Carrier refrigerating equipment also 
supplies the low temperatures used in 
the Rauland special “cold-and-hot” box 
used for testing instruments in simu- 
lated extremes of weather, to make 
sure that they will perform accurately 
and reliably in combat areas in any 
part of the world. The cabinet is auto- 
matically controlled so that the tem- 
perature may be raised or lowered in 
steps of 9° at 15-minute intervals. It 
can be held at 22° below zero, 122° 
above, or at any temperature between 
those two. For high temperatures, the 
air is warmed by electric strip heaters. 

Clean air is required in the manu- 
facturing processes. Electrical precipi- 
tation, the cleaning element in the air- 
conditioning system, removes air-borne 
dust. The conditioned air is supplied 
by two central-type systems, each cir- 


Air-conditioned Manufacture and Testin 
Instruments for Armed Forces 





culating 15,000 cubic feet 
minute to the manufacturing area, 
In addition to supplying low temper 
atures for the test cabinets, Carrier gj 
conditioning and refrigerating equip 
ment helps to produce sensitive inst 
ments at the Rauland Corporatio, 
plant. A self-contained air conditioning 
unit maintains a temperatur: of 80° ty 
82°F. in a coating room even during 
the hottest weather. The dark room, 
used for inspecting silver-plated spp 
faces, is likewise air-conditioned, 
The quartz crystal calibration roon 
at Rauland is conditioned to 68°P 
and 40% relative humidity. A crystg 
%”"X%"&\%e” thick serves as a mas 
ter setting for frequency-meter cali 
bration. The crystals are ground to 
perfect flat and thickness to vibrate af 
exactly 1,000,000 cycles per second. The 
room for the precision work is supplied 
with 2,000 cubic feet of conditioned air 
per minute by a Carrier unit. 
Large quantities of heat are liber 
ated from torches used by glass blowers 
in making cathode-ray tubes. The room 
in which this operation occurs, about 
20 feet square, would become unbear- 
ably hot if the heat were allowed t 
accumulate. So forced ventilation is pro 
vided. Air circulation and cleaning fo 
the glass blowing department are als 
provided by Carrier equipment. 
The diversified uses of controlled 
temperature, humidity, circulation of 
air and air cleaning in the Raulan 
plant are typical of applications of ai 
conditioning as a manufacturing tool. 
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Electron Microscope at 


WASHINGTON—A one-ton electron 
microscope powerful enough to magnify 
the wind-pipes .of mosquitoes to a size 
of approximately 2” has been added to 
the arsenal of scientific instruments for 
the study of cancer at the National Can- 
cer Institute, Bethesda, Md., Surgeon 
General Thomas Parran, of the Pub- 
lic Health Service. announced. 

Although installed in the National 


' Cancer Institute, the microscope will 


not be restricted to the study of can- 
cer but will be available to other divi- 
sions of the National Institute of 
Health, Dr. Parran pointed out. 
Costing $13,000, the microscope, built 
by the Radio Corporation of America, is 
the ninetieth in this country. It uses 


Cancer Research Center 


electrons instead of light rays, and 
magnetic fields instead of glass lenses, 
to peer into submicroscope worlds. It 
has revealed for the first time how dis 
ease-fighting organisms in the b!ood at 
tack disease-producing viruses. The 
highly-magnified photographs (or ele 
tron micrographs, as they are termed) 
show how the body protects itse/f from 
infantile paralysis, smallpox, in‘uenz4, 
the common cold, yellow fever and other 
diseases. These micrographs are impor 
tant factors in determining the efe 
tiveness of various methods of treat 
ment. The microscope will also enadlé 
scientists to compare diseased tissue 
with healthy tissues under direct a 
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| for) MOTOR COMPANY 
: ANNOUNCES 


«o ew 1945 GAGE BLOCK and 
ACCESSORY CATALOG 






Complete —all standard 
English and Metric Sets, 
individual standard and 
special blocks, acces- 
sories, with illustrations 
of scores of precision 
measurement methods 
proved in toolroom, 
laboratory and on the 
production line. 


ADDRESS:Ford Motor 
Company, Johansson 
Division, Dept. 57, 
Dearborn, Michigan. 


g WRITE FOR YOUR COPY! 


Every toolroom and standards-laboratory should have a copy! 
Every mechanic or technician who works to precision measure- 
ments should be familiar with famous “‘Jo-Blocks,” the genuine 
millionth-inch marvels invented by Carl Edvard Johansson and 
made in America by Ford. 
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NORTON ~ 
Yoctrical Instruments 





PORTABLE & SWITCHBOARD AMMETERS - VOLTMETERS 


sorton Instruments are precision built to maintain accuracy. 
and calibrated to meet exact needs. Widely used in Electronics, 
atten, Marine, Electrical, and Chemical Industries with test- 
RE equipment and apparatus. Send for complete catalog. 


NORTON Electrical Instrument Co. 


83 HILLIARD ST., MANCHESTER, CONNECTICUT 


























AN HOUR ON THE BENCH 
SAVES NINE ON THE JOB 





















Bench assembly and repair 






means speed-up in produc- 














tion. The use of Cannon 
Multi-circuit Connectors 















in the wiring of electrical 









equipment is the ulti- 






mate in assembly efh- 









ciency—time saved on 
the job, less skilled la- 


bor, better critical work Bench wiring by Jean Wheeling of 
the Curtiss-Wright Corporation, 


under better conditions. Columbus, Obio 




























Various parts of electrical assemblies may be man- 
ufactured in different factories and put together and 




















into operation simply by inserting a Cannon Plug 






into a Cannon Receptacle. The connection will be 
firm, tight and solid—yet quickly disconnected for 











replacement or repair. 


There are more than ten thousand connector sizes, 








types and kinds listed in the Cannon catalogs. Thou- 





sands of special and intricate circuit requirements 


may be met right from stock with Cannon Plugs. 














Wherever quick, complete 
and sure electric connections 





must be made—whether for a 












single element or a maze of 





circuits—use a Cannon Con- 






nector. Nothing less is so 





surely satisfactory. Nothing 











better can be had. 






Write for the condensed Cannon Catalog. It gives you a gen- 
eral introduction to the Cannon line. Address Dept. A-141, 
Cannon Electric Development Company, 3209 Humboldt St., 
Los Angeles 31, California... Below is pictured a wall mount- 
ing, typical of the famous Cannon AN line of plugs. 


CANNON ELECTRIC 


Cannon Electric Development Co. \ 7 
Los Angeles 31, California eae 

































Canadian Factory and Engineering Office: 





CANNON 


Cannon Electric Company, Ltd., Toronto ‘Gisauis 





Representatives in Principal Cities — Consult Your Local Telephone Book 
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Due to design characteristics and close control of manufacturing 
processes, Burlington instruments embody the following ad- 
vantages: 

PERMANENCE OF CALIBRATION .. . All DC instruments employ Alnico 


magnets which are known to be more highly resistant to shock, heat, vibration, 
and stray fields than any other magnetic material. 


FREEDOM FROM STICKING. . . Clearances for all moving parts are such 
that the results of entrance of small particles as encountered in field service are 
reduced to a minimum. 


STABILITY OF OPERATION... All instruments are “NORMALIZED” 


after assembly to eliminate “zero shift’ and other calibration errors due to ageing. 


Exceptionally high torque to weight ratio of control springs to moving element 
insures minimum error under conditions of shock, vibration, and other rough usage. 


Alignment of jewels and magnet core piece is such that the center lines of these 
parts coincide within plus or minus .002”. The design of the brass movement frame 
and components is such that mechanical tolerances are reduced to a minimum in 
assembly. As a result, jewe] and pivot wear is uniform which reduces “frictional 
torque” of the moving coil. 


All series resistors and coils are heat treated and impregnated after wrapping 
to insure stability and long life. 


All ranges AC & DC are available in 242”, 342” and 4%” sizes, both square 
and round, flush mounting. 


Engineering service furnished for specialized applications. 
No obligation. Write today for further information. 


BURLINGTON INSTRUMENT CO. 


200 FOURTH STREET 


BURLINGTON, IOWA 
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AUTOMATIC CONTROL 
Continued from | 459 


fected. Even now these ; 
being given recognition. 
The preparation of th 
a very interesting experi 
attempts to classify and 
presentation to you the « 
recurring aS we go abou 
servicing in your plants, 
to me more forcibly than e\ 
realization that we (mea 






before th 






> you th¢ 
users.and we the manufact S of thea 
devices) are engaged in the devel, 
ment and application of an art, and th, 


we have, by codperative eff 
surprising progress. 

I began the preparation of this tay 
by attempting to prepare a series » 












drawings which would illustrate gon, 
of the points I have mentioned. I had 
the feeling as I progressed, howeyersmminet 
that the greatest errors that are oceyy ines ; 
ing are of a kind that could not be 


illustrated by drawings. They are errors 
of conception, of codperation 
tude. Errors that required h 
correction the development and edy 
tion of personnel, a mutual concept 
of our problems and an appreciation 
the economic and physical limitat; 
which have and will continue to hamper 
the realization of the ideal conditions 
whieh would make our work easy. 
The art of metering has been quite 
highly developed and much has been 
written about it, and if the same pre. 
cautions are taken in the application of 
metering to control as are commonly 
given to recorded metering, many of 
the common errors encountered in the 
application of control will be avoided 
I have made no mention of the timing 
and speed of control operation althoug) 
it is of great importance, especially ir 
cases where there are a number of con- 
trol or governing devices which are re- 
quired to operate together and where 
each has an effect upon the operation 
of the other. Such cases need to be dealt 
with individually and the instruments 
used should be built with wide ranges 
of adjustment> fér stabilization ‘and 
speed of operation. The speed with whict 
a furnace or a turbine or a process wil 
respond to regulation is usually un- 
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known until after the control installa- 
tion is put into use, and unles§ the con- 
trol instruments ave capable of being 


brought into synchronization with this 
speed of response, hunting is s 
occur. 

In most cases it would be a decided 
economy for a purchaser of contro! t 
include in his budget and his 
provision for the services of a « 
tent engineer to supervise the ir 
tion of the equipment and to tr: 
operators in its use. In this way, 
mistakes would be avoided and the bene 
fit of experience with the equipment 


would accrue to the purchaser immedi- 
ately, and usually the time and mate 
rials saved by doing the job rig!*t me 


first time will pay the cost of such 
service. 
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A reliable precision indica- 
tor especially designed for 
rapid, convenient and accur- 
ate measurement of internal 
diameters. 


ariations of as little as 0.00005” in size, out of 
ound, and taper of bores can be quickly deter- 
mined. Hundreds are in daily use on production 
ines and in inspection departments on innumerable 
pplications where close limits on size, roundness 
nd straightness of bore are of prime importance. 


t can be set to any required size direct from 
Johansson Gage Blocks or Master Ring. 


Write for Literature 


SWEDISH GAGE CO.,OF AMERICA 


8900 ALPINE AVE.. DETROIT 4, MICH. 


HOSE WHO CANT AFFORD TO MAKE 
RRORS IN MEASURING VALUABLE 
ido —- CHOOSE — 


IQUIDDMETER Zr 


“THEYRE ALWAYS DEPENDABLE’ 


100% automatic. 
No pumps, valves, or auxiliary units needed 
to read them. 
Models for either remote or direct readings. 
Accuracy unaffected by specific gravity of 
tank liquid. 
Appr roved by Underwriters’ Laboratories for 
gauging hazardous liquids. 

Write for complete details 


THE LIQU IDOMETER corp. 


36-22 SKILLMAN AVE. “LONG ISLAND CITY, N. Y. 





a \K 
\ \ Nr : r sN M 
OS OME RS iene Rts 
“WARES Pas tos 
Ny ac) TP ns Bardi 


SOMCO Leadership was achieved 
through years of applied research 


The organization that gets ahead isn’t just lucky. 
Hard work, good business practice and sound 
judgment are vital factors in building success and 
leadership. 

For many long years, in peace and in war, SOMCO 


optical equipment has been singled out for excel- 
lence, highest quality and accuracy. This prefer- 


‘ence for SOMCO equipment truly merits undis- 


puted leadership—a leadership earned through 
years of applied research. 


We are on the threshold of a new era. And, as soon 
as we bring the Japs to their knees, SOMCO engi- 
neering and research staffs will switch to full peace- 
time production. 

When that time comes, you may be sure that 
SOMCO products will embody the same high qual- 
ity, craftsmanship, precision and experience that 
won for us five Army-Navy citations. 


SOMCO products can play an im- 4 
portant part in your own post- ~ _— 
war plans. Keep posted on SOM- 

CO product developments. 


BRING YOUR OPTICAL PROBLEMS TO SOMCO 


In the meantime, we are as always, ready 
to help you solve your present problems 
and future plans. Consult us freely that 
we may work together in the interest of 
bettering the days to come. 


OPTICAL MANUFACTURING CO. 


3200 WEST CARROLL AVENUE + CHICAGO 24, ILL. 
* 
PROJECTION LENSES »* CAMERA LENSES «+ PRISMS 
OPTICAL FLATS * SOUND OPTICAL SYSTEMS AND 
LENS COATING FOR LOW REFLECTION 
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MODEL 163 


INDICATOR 


| 


Differential Pressure Type 





RATE OF FLOW 


LIQUID LEVEL 


DIFFERENTIAL 
PRESSURES 


* 
RATE OF FEED 
of hydraulically driven equipment 


Suitable for Static Pressures 
Up to 3,000 P.S.I. 


DIFFERENTIAL 
PRESSURE RANGES 


From 0-50 inches W.C. 
To 0-30 P.S.I. 


RUPTURE-PROOF 
BELLOWS UNIT 


An exclusive feature. Sensitive and 
accurate under high operating pres- 
sures. Withstands extreme over- 
ranging. 

7 


Write for descriptive bulletin 
No. 11C2. 


Attention Mfrs’ Represent- 


atives. Your Territory May 
Be Open 
* 


BARTON 
INSTRUMENT CO. 


2306 East 38th Street 
LOS ANGELES 11 CALIFORNIA 
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The Month’s NE ) 
S 






In this department we report each month new devices for measurem: 
spection, testing, metering and automatic control—in the form of concis: 
nical descriptions. When writing to manufacturers directly, please menti: 
department. Or write to Information Section, Instruments Publishing Compa 





Medium-range Milliohmmeter 


New “No. 673-F” Milliohmmeter has 


linear scales which eliminate crowding high- 
er values of resistance at one end of scale. 
ranges 


The six scales have as follows; 





0-0.5-1-5-10-50 and 100-ohms full-scale. 
This range of resistance measurements 
bridges the gap between maker’s regular 


milliohmmeters used for low-resistance test- 
ing and ordinary ohmmeters used for rela- 
tively high resistance measurements, - This 
new instrument utilizes separate connec- 
tions for current and potential to minimize 
effect of lead and contact resistance when 
measuring low values. The instrument uses 
a single No. 6 dry cell battery carried in 
a battery compartment built into the in- 
strument.—Shallcross Mfg. Co., Collingdale, 
Pa. 





Multiple Manometer 


Undersigned company has been licensed 
by Consolidated Vultee Aircraft Corp. to 
build new Consolidated-designed 50-tube 
inclined tube manometer. Divisions on scale 





are horizontal, from 1 to 10 inches, cali- 
brated in tenths, which makes possible high 
accuracies. Wells are aluminum or stainless 
steel. Unusual tube and well arrangement 
is leakproof. Instrument is relatively light 
and compact, and is portable. This 50-tube 
inclined tube manometer is designed for 
use in wind tunnel research laboratories, 





and may be adapted for us¢ 
sure, medium-pressure, high-sp: 
sonic wind tunnels. It may be 
wide range of indicating fluids 
specific gravities. A unique, lea! 
tiple-type tube connector is 
making rapid connections to th: 
—Trimount Instrument Co., ° 
Buren St., Chicago 5, Illinois 


Frequency-compensated E] 


Instruments 


New electrical m®asuring inst 
the iron-vane and dynamometer ¢ 
special forms of compensation t 
their accuracy over the broad 


range of 25 to 3000 cycles. At pre 
a-c instruments with this special 
sation are used by the Armed F< 


it is said that these instruments \v 


highly advantageous to industry 
applications using power frequen 


tech- 
this 


in- 


















ny. 


ectrica 


nents ¢ 
pes havi 
mainta 
frequene 






60 cycles, with the smaller associat 


formers, higher speed motors an 
rectifier systems. These frequenc) 
sated instruments are furnished 
meters, voltmeters and wattmete: 
the portable and switchboard t 
compensated up to 1000, 2000 

cycles._— Weston Electrical Instru) 
617 Frelinghuysen Ave., Newark 





Fixed Paper-dielectric Ca; 


New hermetically-sealed fixe: 
dielectric capacitors for d-c aj 
designed in accordance with prop 
C-25 and used primarily in electr 
ment for the Armed Forces, ar: 
in case style CP-70, characterist 
F, There are 268 standard ratir 
CP-70 class, ranging from 0.1 to 
farad, for circuit voltages from | 
500 volts. All ratings have a < 
tolerance of +10%. Physically 
units vary in size and weight f 
units weighing 3 oz. to large, hi 
units weighing up to 50 Ibs. M: 
tangular cases are of hermetic 
construction, with bushings br 




















( m 

lable fo 

trument 
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Electric; 


nents g 





DEFIES THE EARTH'S FIELD 


SEARCH FOR induced or residual magnetism in aircraft or ships, magnetic 


ENTOMETER 
larly designed for rapid mag- 
bection of aircraft or other 
to locate the source of local 
fields. Pick-up unit consists 
lentical elements so post- 
* to cancel out the earth’s 
this reason the instrument 
require leveling or orienta- 
rates on 110 V.60 cycle A.C. 


fields in cargos, the location of hidden pipes, conduits, etc., is greatly facili- 
tated by the Waugh Gradientometer. 


This instrument is so designed that the earth’s field is cancelled out and, 
in consequence, other magnetic fields are immediately indicated and easily 
located. 

The Gradientometer needs neither leveling nor adjustment for measur- 
ing the change in strength, or gradient of magnetic fields. The snap of a 
switch converts it to a magnetometer for meas- 

uring the strength of magnetic fields. 


Write for descriptive bulletin. 


ecific Coast Branch: 180 East California St., Pasadena 5, Califomia ® 420 LEXINGTON AVE., NEW YORK 17, N. Y. 

















Akra-Ohm 


Resistors 


Accurate Fixed 
Wire Wound 


Types 


This New Bulletin 


tells you what you 
want to know about 


ACCURATE FIXED 
WIRE WOUND 
RESISTORS 


DIMENSIONAL SPECIFICATIONS + MOUNT- 
ING AND TERMINAL DESIGNS + POWER 
DISSIPATION + TEMPERATURE COEFFI- 

CIENT OF RESISTANCE +» MAXIMUM 
RESISTANCE CHARTS + RESISTANCE 
ALLOYS » MOISTURE AND FUNGUS 
PROOFING +» HERMETIC SEALING 





Shallcross Types Designed to 
Meet JAN-R 93 Specifications 





15-7 75 





DEPT. 





‘COLLINGDALE, PA 
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| the pillar-insulator E 


| celain. All bushings are hermet 
| to top of case, 
| to provide 


| 


| Slide-rule with Eight Additions 


|} through top. 





th 
in 








Bushings with 
terminals are made of molded 

and D { 
of highest quality, glazed, wet 
and are gener 

adequate air strike 

distance. All capacitors can 

with removable mounting brac!} 
footed-type or screw-spade-]! 
mounting in either an upright 
position.—General Electric Co 

., Bm. 2. 


Tables 


New “Multi-Slide Rule” 


is sai 


| sent a compendium of tables all i: 
| It has all the values of the reg 


| rule 


Dimensional Gaging by Air,” it is a further 
development of the system first described 
in Instruments, July 1944, page 453; also 
| Instruments, Oct. 1944, page 632 lard 
| gaging head has two measuring fices 


plus eight mathematical tables, “t 














| practically dispensing with all need for book 


reference.” It is made of durablk 
clear-print and has a transparent 
indicator. - Standard Transform 


1500 N. Halsted St., Chicago 22, I 











Air Gaging System 


Undersigned company 





announces that it 
is exclusive sales agent for air gag x sys- 
tem manufactured by Metrical Laboratories, 
Inc., Ann Arbor, Mich. Hencefort 

known as “Federal Metricator System of 

















eed for book 
able st ck, 
ent plastic 
mer Corp, 
» Illinois. 


h recessed th respect to outer skirt of 

pon membo. This recessed design per- 

p part weose surface is easily marred 

a precis gaged without surface of 

art actually touching gaging member. It 

res lon ecuracy-life because protec- 

” outer si of gaging member can wear 

siderably before the two measuring 

: lves show signs of wear. 

icator Air Gaging System” 

air pressure of approx. 1 

ttached to regular plant air 

ched to a high-pressure line, 

instrument will bring pres- 

proper level. Variations in 

ire do not affect accuracy, as 

gaging system proper can be 

it by maintaining water in in- 

orrect static level. Amplifica- 

four thousand, measurements 

ilionths of an inch are easily 

scale. Practically any inside 

mension down to 1%,” diam. and any out- 

ide dimension down to 14” diam. and other 

mensions of depth, width, etc., can be 

aged singly or together. Diametral pitch, 

aper, bell mouth, barrel shape, and out-of- 

be precisely gaged in one opera- 

kon, Stepped holes, or holes having several 

jameters can be measured simultaneously 

yusing 2 composite gaging member. Mois- 

ure or sludge in air line does not affect 

ading accuracy. Full tolerance is main- 

Lined throughout entire life of the gaging 

1, Design of system is such that re- 

acements of parts due to wear is mini- 

mized. Effective range of Metricator is 

pproximately 0.002”.—- Federal Products 
orp., 1144 Eddy St., Providence 1, R. I. 


ound cal 


Portable-tube X-ray Unit 


New portable-tube x-ray equipment makes 
possible to examine internal structure of 
elds, rivets and other vital points of stress 
confined spaces such as airplane wings, 





(4 
oie 


Water Proof, Moisture Proof 
aud Steam Proof METERS 


VOLTMETERS...AMMETERS...MILLIAMMETERS... 
MICROAMMETERS « ..WATTMETERS...BOTH AC AND DC 


Now, you can get HICKOK precision and dependability 
in a new line of hermetically sealed meters. Available 
in 214”, 342" and 414”round styles. Dimensions of 
American War Standards Assn. Drawings C39.2-1 and 


borat ries, 
rth to be C39.2-2. The 414” size is built especially for use in radio 
Sy stem of é 4 % 


a further 
described 
453; also 
Standard 
x orifices, 


vel tanks, ete. Shockproof tube (approxi- 
nately 3” in diameter) is coupled to gen- 
rator by means of a shockproof cable and 
Wo small water hoses. Water cooling makes 
ble compact design so useful for anal- 

“iS on completed structures. In use, the 
4y tube is clamped to (or held against) 

© section under examination. Standard 

ay film is then placed on opposite side of 


brea, and exposure is made. High-loading- 


node tubes are available with targets of 
opper cobalt, iron, or molybdenum. Ratings 
ange from 10 to 20 ma. at potentials up 
° 50 kvp. depending on target material. 


ain generator may be mounted on a dolly 


or movement to certain stations where 
‘ectrical and water connections are avail- 


Able. It may also be assigned to a fixed 


‘cation where parts are brought within 
‘ach of the tube. Controls include a step- 
"8s kilovoltage regulator, filament rheostat, 


service equipment where several scale arcs are required. 

All instruments are hermetically sealed and both 
vacuum and pressure tested under water. Case fabri- 
cated of pressed steel and made corrosion resistant to 
meet specifications. Terminals are a special glass 
soldered-in type. 

All meters are fully shielded, permitting use on 
either magnetic or non-magnetic panels. Operation 
is accurate and dependable even up to 85° centigrade. 
Internal pivot construction in D.C. types assures 
longer life and greater resistance to shock and vibra- 
tion. Write for further information today. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10519 DUPONT AVENUE - CLEVELAND 8, OHIO 


ge 
= 
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\ PRECISION CALIBRATED . . . LASTING ACCURACY ; 
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circuit breaker (serving a; 

and a high-voltage pusht 

| milliammeter is provided f 

PORTABLE POWER PROBLEMS [Eee aaas 
meter records tube life. | 

when tube is energized. T} 

to permit use of an exposu 

of the black, crackle-finish: 

THIS MONTH—THE SOUND-LEVEL METER | safety switches on the high 
| —North American Philips 
East 42nd St., New York 17 


Bearing Contour Con »arato, 
New bearing contour « t - 

“Electrigage” heads checks 

bearing rollers for correctns 

only (no direct check is 


| diameter. Bearing slides into 

| tion on two rails, coming to 

| the fixed center arm and lower 1 

stop. Upper roller is spring-load 

, 5 enough pressure on bearing to 
U y pide: ree : . 

BURGESS INDUSTRIAL BATTERIES meet every power requirement for the conveniently portable gaging position while being rotat 


sound-level meter. Used for qualitative measurement of sound, the meter consists es- complete contour check. Upper 
sentially of a sound pickup, a special electronic amplifier and an indicating instrument. | arms at left do the gaging wi 
Burgess Industrial Batteries give dependable, long service life in hundreds of electronic | arm is fixed for positioning bear 
. : . * 4 ie | Ge cal rers rea rea. rphan 
industrial applications—they meet every requirement for test and control instruments. Gaging fingers — reed mech sey 
- in turn actuate the “Electriga 
Middle arm is adjustable for \ 
| tours. All three arms at left hay 
carbide-inserts for long life.—Sh«e 
Dayton 1, Ohio. 


Stiffness Gage 
New “V-5 Power Driven Stiffness Gauge 
| is designed for determining standard as 
|} urements of stiffness and resilient 
of flexible materials up to %” in t 


ENGINEERS CHOOSE BURGESS Industrial Batteries for the operation of portable instruments 
—recent surveys of dry battery preferences reveal that Burgess is_the first choice of 
electronic experts! Burgess engineers will develope batteries for any special problem you 
may have, although most needs can be readily served from the standard line available 
through your Burgess distributor. Burgess Battery Company, Freeport, Illinois. 


CAREFUL BUYING KEEPS PRICES DOWN! 


| BATTERI ES 


ae ; VOTED FIRST BY ENGINEERS 


earres’® 


—arany IN NATION-WIDE INDUSTRIAL BATTERY SURVEY 











Recognized as the MOST COMPLETE LINE of dry batteries 
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lastic, cardboard, light 

wire. Without addition 

vill measure both Initial 
.3s characteristics. Elas- 
of the specimen* struc- 

iarted from the various 
i weighing system is of 
VI »sidered one of the most 
pat irate means of measur- 
its of load, Entire pendu- 

xcept calibration weight) 
aluminum alloy, minimiz- 
bearing friction. Face of 
“ue 3; mounted exactly on cen- 
tor wit — tat suring constant test length 
> accurate and comparable 
Set alibrated weights furnished 
consists of one each cali- 

1000, and 2000 Stiffness 

We of 3000 and 5000 Stiffness 
available. For testing very 
materials (below 10 units) 
is provided that eliminates 


gs laminat 
attic sheet 
ttachments 
Normal 5t 
drift o 

> can al 











si 

















gs are 
its I 


in and fle 


*h 
Seice) tion and inertia, Instrument 
portable eicht 15 Ibs.), can be plugged 
o any 1 volt 60-cycle circuit, is easy 
yse even by those without previous tech- 
al exp 1ce.—Taber Instrument Corp., 


+ Goundr:) Street, North Tonawanda, N. Y. 





Vacuum Thermocouples 


uum thermocouples for high- 
easurements embody a number 
ments, are claimed to possess 
| sensitivity beginning at 1.2 mil- 
Extreme sturdiness and ability 
nd severe impacts are said to be 
of “Thoro-Weld” process devel- 
pos oJ especially for vacuum thermocouples 
rest againsiili/hich must be able to withstand severe 
. 4 special process is claimed to give 


New V 
quency 

impro’ 
ception 


amperes 







) withst 
e result 


rvice 


age” heads 





very stable output over extended periods of 
ime. Where their use is indicated, rare 
etal alloys are used for heating elements, 
esulting in exceptional overload capacity. 
Announcement makes special mention of 
‘Type M” high-output vacuum thermocou- 
ples at present available only in ranges of 
100 milliamperes and over, and rated at 25 

















ess Gauge 
dard meas 
nt qualitie 
1 thickness 










Where ordinary vacuum. thermocouples 
would be inadequate, these ‘“‘Type M” couples 
may be used with small, rugged instru- 
ments to give full-scale deflection.—Field 
Electrical Instrument Co., 109 East 184th 
St, New York 58, N. Y. 








Rotary Power Unit 
New “Model 111 Series Lear Rotary Actu- 
ator,” a special low-speed unit to meet air- 
raft demands and for other uses, handles 
loads up to 600 Ib.-in., operates at speeds 





as low as 2.2 r.p.m. Speed and output torque 


are changed by using various gear ratios. 
Production models are equipped with a 
louble-ended 54” o.d. S.A.E. 16-tooth spline, 


millivolts output at normal heater current. | 

































































You may have wondered why we have not departed from the original 





operating principle of ““Megger” insulation testing instruments—why we 





have not changed from hand operation to battery operation, or have not 







made use of electronic tubes or other devices. The reason is simple. 






Ours is the business of building and supplying insulation testing instru- 







ments that can be depended upon to operate accurately and unfailingly 






anytime and anywhere. To that end we have naturally considered, in- 






vestigated and tested every element that might effect improvement. 






Years of research and the performance records of many thousands of 






“Megger” instruments have demonstrated that the classic simplicity of the 






*“Megger” Insulation Tester with its hand-cranked generator and complete 






independence of any parts requiring replacement or adjustment is the best 






assurance of sustained, trouble-free, dependable service. ““Megger” insula- 






tion testing instruments have been and will continue to be built to the 






high standards of fine instrument making practice. 






For complete descriptions and applications of all types of “Megger” 





Insulation Testers write for Catalog 1685-I. 







*Trade Mark Reg. U. S. Pat. Off. 


JAMES G. BIDDLE CO.- 







1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 
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Seiisory 


Refiex Torque Control by 
sight, sound and 

matically fast, involuntarily 
accurate. 


Set to desired torque in a 
few seconds—no further ad- 
justments. 


No wearing or moving parts 
in measuring element—no 
gears, levers, glass dials or 
fragile mechanisms. 


Permanently Accurate Torque 


Wrenches—with automatical- 
ly accurate operation. 


Write for Bulletin No. S.W. 13 


TORQUE ° 
WRENCH 


31 Capacities—ranges from 0-8 inch ounces to 0-7200 inch pounds. 


pa (9 TurTevanT feo 


ADDISON [QUALITY/ ILLINOIS 


but special output shafts available 
request. Output shaft 
less than 360° with reversible operation. 
Units are powered with Lear “C” frame 
motors. Lear “Fastop” clutch insures ac- 


are 


curate positioning. Thermal protectors are | 


standard equipment on all motors in this 
series. Motors may be designed with as 
much as 30% higher torque for one direc- 
tion of rotation than the other. Relation 
of rotation to torque with amount of torque 
load differential cam be specified to meet 
specific needs. Control boxes contain suit- 
able control gear reduction assemblies and 
standard limit switches equipped with ad- 
justable limit switch cams. Unit is adap- 
table to bellcrank systems, sprocket chain 
drives, 
shutter controls, coolant flap controls, land- 
ing gears, wing flaps, etc. Power unit and 
actuator fit in a space about 8”x4”x5”. 
Weight is slightly more than 4 Ibs.—Lear, 


Inc., Piqua, Ohio. 
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on | 
rotation is normally | 


direct hinge drives for intercooler | 


High-frequency Tube Sockets 

New series of transmitting and receiving 
tube sockets, molded of “Mykroy” mica 
ceramic high-frequency insulation, 
standard 4-, 5-, 6- and 7-prong, Octal and 
Loctal sockets for multi-prong tubes, also 


voltage rectifiers sockets and 


heavy-duty “50-watters.” New sockets 


phosphor bronze contacts rigidly anchored. 
Top surfaces are perfectly flat and smooth 


vide firm, unvarying, highly conductive con- 


ceramic insulation which will not carbonize 
or otherwise deteriorate in the presence of 
high heat or electric arcs and flashovers, 





| so that no leakage paths will form between | 





| High physical stability 
|} of form and non-warping 
| kroy”’ 
| has high dielectric 


| is unusually 


| tion 


| being 
| equipment on 
| sure gages. 


can be 


tact with tube terminals, “Mykroy” is said | 
to be a greatly improved glass-bonded mica | 


terminals where high volta; 
ass 
sale , I 
is impervious to oil, 
strength « 
factor and its lea 
high. Unlike ma 
mics it can be drilled, tapped 
by conventional methods w 
is essential to chassis 1 
Electronic Mechanics, Inc., 
Blvd., Clifton, N. J. 


Pointer Adjusters for Gages 


New “Hairline Pointer <A 
supplied from now 
undersigned cor 
dey 


low power 


on 


With this new 


pointe 




















quickly and easily reset without 
removing the glass or ring—a convenience 
when testing gages on test pumps 

weight testers. Slotted adjusting 

back of case changes the relativ: 

of the roller and the cam of the 
movement, thus changing the posit 
pointer. Fine adjustment 
slight turn of the screw.—Certified ( 
Instrument Corp. of Long Island 


is obt 


aw. 


Metric Gage Blocks 


series of Metric Gage Blo 
needs of domestic 
in tl 
offered 


New 
signed to fill the 
eign manufacturers working 
system. These blocks are 


includes | 


5- and 7-prong Acorn sockets, 4-prong high- | 
improved | 
are | 
produced by compression molding and are 
of one-piece construction featuring spring | 


to permit unimpeded mounting beneath | 
chassis. Patented spring action clips pro- | 


| grades that correspond in accura: 
the English system. “Inspection 

guaranteed accurate within +0.0¢ 
and “working quality” guaranteed : 
within +0.0002mm. Common pra 
converting English measurement t 
can be eliminated entirely with t! 


mn 
irate 
of 
fetric 


wide 











ring combinations possible, 

e Metric system, new blocks 

d to make up English sys- 

ns, Set consists of 38 blocks 

ks (of tungsten carbide in 

de) and is capable of pro- 

0,000 combinations ranging 

to 100mm. in increments of 

cial 1.005mm. block in set 

special combinations for 

s where needed. Manufac- 

carbon chrome steel, blocks 

to exceed 65 Rockwell C 

ecial aging process using al- 

> and freezing to 120° below 

ks unusual stability, while 

earing quality is possible be- 

extremely fine surface finish, 

microinch r.m.s. in the “In- 

tion” grade.—Continental Machines, Inc., 

bj{ Washington Avenue South, Minneap- 
is 4, Min 


Recording Densitometer 
rically-operated recording dens- 
tomatically computes a true log- 

ph of its findings, completing 
onds a permanent curve that 


ormerly required a number of individual 
and operations and involved the risk ele- 
ent of human error. Particularly valuable 
pr detecting variations in photographic or 
adiographic film, the principle of operation 
tan be utilized in any field where variations 
the subject can be measured. Prototype 
sts extending over several months are said 

have established that the unit affords 
eatly increased production possibilities, 
ince it eliminates the prodigious effort for- 
erly required in plotting sensitometric 
trips. Automatic plotting not only saves a 
eat deal of labor but also makes nossible 
much more graphical representation of 
he data. Instrument was designed and built 
by Electrical Research Div. of Western 
llectrie Co. and Leeds & Northrup Co. to 
neet specification requirements developed 
y Triplett and Barton, Inc., Burbank, Calif. 





Permanent-magnet Driver Units 


New “Models PAH and SAH” permanent- 
nagnet driver units, incorporating a num- 
rr of improvements, are announced. 
‘Model PAH” has rating of 25 watts, im- 
lance 15 ohms, frequency 100 to 6000 
es, diameter 5144”, height 5”, weight 9 


“Sot. PAH patver unit 
some tS war ved: 





War RESTRICTED DEVELOPMENTS. - 


...Now Available... 


in Televiso Series 200A 
Vacuum Tube Voltmeter 


TELEVISO, pioneering in the production of measuring apparatus for the 
SONIC to UHF SPECTRUM, has specialized in building dependable Vacuum Tube 
Voltmeters. 


A necessity wherever dependable voltage measurements within the range of 7 cps 
to 500 megacycles are required—the Televiso Series 200A VT Voltmeter is highly 
accurate and stable. 


FEATURES: 


SUPERSENSITIVE RANGE—the lowest readable voltage is .05 volts on a maximum 
scale range of .5 volt. 


FIVE VOLTAGE RANGES—.5, 2, 15, 50, 150—spread full scale on a #4” meter 
dial for easy reading. Accuracy of readings are 2% full scale; middle scale accuracy 
is 5% or better. 


PROBE CONSTRUCTION—detachable probe to eliminate cable wear; easily dis- 
mantled for tube replacement or for soldering to tube terminals for measurements 
in the 250-500 MC region; flat 14” wide brass terminals connect to input to make 
easy soldering to test or work piece; for low frequency work up to 100 MC, remov- 
able banana plugs are spaced %” center to center for use with standard jacks. 


MECHANICAL CONSTRUCTION—of aluminum throughout; panel and cabinet 
are 44” thick (cabinet is dural.); subchassis is 4%” and spaced off the panel by 
studs to simplify servicing; all components are fastened to sub-chassis. 


ELECTRICAL CONSTRUCTION AND CIRCUIT—Series 200A utilizes the finest 
components throughout and carries a two year guarantee. The circuit is a stable 
plate circuit rectifier. No diode input tube is used. The plate circuit rectifier type 
makes available higher input impedance at all frequencies. No shorting of input 
probe is required for zero adjustments. All zero adjustments are made once and 
remain constant. A panel adjuster is available to make the unit usable without 
heating up time. All filament and plate voltages are transformer and tube regulated. 


BUILT-IN CALIBRATION VOLTAGE—AII! units have a jack which produces a 
constant 6.3 volts for standardizing. This is the regulated filament voltage. The 
sensitivity can be adjusted without tools in the event tubes are replaced in the field. 
The Series 200A will operate satisfactorily from any source of voltage from 95 to 130 
volts a.c. Line yoltage surges are not observable during use. 


SIZE—14”H x 914”W x 714”D. Guaranteed 2 years. Price $170.00 F.O.B. Chicago. 


7466 IRVING PARK ROAD ‘ CHICAGO 34, ILLINOIS 
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| Ibs. “Model SAH” has rati; 


& i d . er 

Start with any 7 Jackson Instrument |is%"ssc" 
ee Ibs. Exclusive design featur; 

ed diaphragm flexing surfs 


voice coil suspensions, an 


4 ild B i d T ti TEAM | sealed dust covers. Molded 
to Ul ad ad ance es ing e said to outlast metal diap! 


one. Another feature is rij 
voice coil assembly in the 
instead of the use of aligni: 
claims that regardless of 

vibration, it is virtually 

voice coil to shift its relat 
the gap walls. Positive posit 
a smaller magnetic gap and 
magnetic flux density in the 
are unconditionally -guarante; 
against breakdown.—Unive? 
ries, 25 Varick Street, New 


Gas Analyzer 


ud 


New “Series E” special ana 
: : ms as . developed for testing the |} 
Condenser Tester Sensitive Multimeter Electronic Multimeter oxygen, carbon dlexide, and 


Model 650A—Measures Capac- Model 642—20,000 ohms per Model 645—A new Jackson range from 90% to 100%. It 
ity, Power Factor and Leakage volt—complete ranges instrument of advanced design 


It’s A PLUS VALUE of the Jackson line. Each instru- 
ment is engineered and manufactured for long 
accurate life, as today’s users know — but every 
one is carefully matched in appearance, dimensions 
ia and finish as well. 
c Start with whichever Jackson instrument you 
fe need first. Add to it as occasion demands. Your 
foresight will be repaid with a matched and bal- 


Tube Tester anced set of instruments built to give you testing 
Model 634—Uses exclusive r a ° . ° 
Jackson “‘Dynamic’’ Test Method results that you just can’t get with hit-or-miss as- 


8 25 aake semblies. Plan now to equip your shop with these 
Jackson instruments. See your distributor. lar interest to manufacturers of commerck 
oxygen and carbon dioxide but has man 
practical uses also in industrial processes 
It came into being as result of demand fe 
testing the high purity. of oxygen for use} 
flying, ete. It is similar to standard Ors 
but its technique in operation differs some 
me what. It is offered in two styles—a wal 
(SSSSSS SE CVSS | mounted model for permanent installatia 
ee”. a and a portable model supplied in a ne 
<a metal case with leather carrying handle. 
; may be had with a single unit or with tw 
2 OX soa 3 a he ee Service Lab units. A junior model (“Series EJ") is al 
Multimeter obtainable with a burette capacit) 
Model 643—1000 ohms per volt. : Smaller model measures 64” x 9 
Push key range selection ' ¢ Standard Size and weighs, fully charged, less t 
cero > a ¢ % Jackson All models feature a new four 
; Instruments designed to conserve space and 
| operation.—The Hays Corporatic 
City, Indiana. 


| 
| 





. —_ 


Assembly of 





Input Transformers 
New “400 Series” input trans 
intended for high quality amplifi 
ments, are designed to occup; 
space with excellent frequen 


Test Oscillator 
Model 640—Accurate to 4%, 
covers full frequency range 


BUY WAR BONDS i AND STAMPS TODAY 


Fine Elechical Testing Insthiuments 


JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO 
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| gst - War 
(lo. Movements 


Our oroduction of special clock 
| moverncots and clockwork mechan- 
igms fo: recording instruments must 























d wait urvil this war is won. Meanwhile, 

has be we would welcome the opportunity 

nitreas “By of working with you in developing 
'S Of partic your post-war designs. 


Remember, Chelsea has been mak- 
ing special movements for recording 
instruments for many years. 





Today , 
family of instrument rectifiers 


_. a ANY It’s a distinguished family, this Conant clan of 


MS EVERETT AVE. CHELSEA 60, MASS. instrument rectifiers. They have taken 
. all the mystery out of the rectifier business. 


Over ninety per cent of all rectifier 
PYR OPTICAL PYROMETER \\ \ requirements are served by 12 types—4 basic 
assemblies in 3 series. These 3 series are 
| SAVE TIME AND © the three members of the Conant family shown 
M O NEY! above. Special types, however, can be 
Teer cites, Sama developed as needed, and you'll find Conant 
ready to cooperate. 
Conant rectifiers are available from stock for 

















f commere 
it has man 
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en for use 
indard Orsa 
differs some 
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ig handle, J 
or with ty 
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city of 30cq 
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war 





r-way valy rough use. It is abso- 
1d facilitat lutely accurate and 
Michion dependable, and quick- 

; ly pays for itself. 
Unique construction 





OO cl Et a 


enables operator to 


pp POPOL AS — 
= 





“ enables | operator | to \} immediate delivery on priorities of AAs or 
ers ai | minute spots, fast } higher. MRO, CMP, V3 or MILITARY END 
ni smallest stream no i \ USE classifications are recognized. 
| ni euaunt j \ If you have no priority: File form WPB 547 for 
(PE” and “ ™ . ? 
tal TRIFLE, RANGE | \ your stock requirements. You'll be glad to 


Standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of 
molten iron and steel 
when measured in the 


— 





A ABO 


we 


know this Conant family of rectifiers. They're 
doing a great wartime job. 








ea 





i ks ts i, 


ck ranges 1400° F. to 5000° F. 
Write for Catalog Ne. 80 
Immediate Delivery for Defense Plants 


ay THE PYROMETER INSTRUMENT CO. 


Plant & Lab 
103-107 LAFAYETTE ST., NEW YORK, N. Y. 
'n Canada, Sales and Repair Laboratory: 


Srsteument Rectifiers 
ELECTRICAL LABORATORIES 


6500 O STREET, LINCOLN 5, NEBRASKA, U.S. A. 




















20 V St., New York 7, New York 2017 Grand Ave., Kansas City 8, Mo. 1526 Ivy St. Denver, Colo. 
Dominion Flow Meter Company Limited 85 E. Gay Si, Columbus, Ohio 1212 Camp St., Dallos 2, Texos 421 4 Country Club Dr., Long Beach7,Cal. 
Toronto and Montreal 600 S$. Michigan Ave., Chicago 5, lll. 378 Boulevard N. E., Atlanta, Go. Export Div., 89 Brood St., N. Y. 4, N.Y. 
— 1215 Harmon Pl., Minneapolis 3, Minn. 4018 Greer Ave., St. Louis, Mo, 50 Yoarmovth Rd., Toronto, Canada 
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EACH ONE HAS A JOB TO DO 


For MOM, who has been on the job many years, it means inspection of 
each Thermometer before it can be shipped and nothing gets by her 
eagle eye. 

For RUBY, it is graduating fine lines on a waxed tube, with great care 
and precision for each line is important in the final accuracy. 

Together they do a grand job ... while their loved ones are away, 
fighting for freedom. 

It's folks like these, imbued with » spirit of loyalty to our firm, who 
are responsible for the fine Thermometers that help you make a finer 
product. 

Remember, in post-war plans, only GOOD Thermometers should be 
considered in rebuilding your future Sales. 


1. Guaranteed Accuracy. 
2. Easy reading ‘‘Red-Reading-Mercury’’ feature. 
3. Built for long life. 











S23 PER 
MAA SE 


aR 
FEE 


pee 


& 
‘=x 


(catalog on request) 





100,000-volt Portable A-c. Test 
Set 


They combine a high permeability shield 
with rotatable strap mounting for minimum 
stray field pick-up and are equipped with 
10” Suprenant color-coded lead. Three types 


are announced. (1) “401-A Input Trans- New portable self-contained 100,000-volt 
former” operating from 30/250/600 ohms 4-c. test set, for highly accurate testing of 
primary to 30,000 ohms secondary center heavy apparatus which can not readily be 
tapped. (2) “Type 400-C Bridging Input moved to a stationary test berth or labora- 
transformer” with a nominal impedance tory, has a capacity of 10 kva., is suitable 


600/15,000 ohms to 60.000 ohms secondary. 
With proper input circuits, input impedance 
range 0/25,000 ohms. (3) “402-A Input 
Transformer” with a nominal 30/120 ohms 
primary to 50,000 ohms secondary. Input 
impedance range 0/250 ohms. All types 
have a maximum operating level + 10 V.U. 


for conducting tests on large high-voltage 
equipment such as motors, generators, cir- 
cuit breakers, bushings, short lengths of 
cable, and other electric apparatus. Com- 
plete equipment consists of an oil-immersed 
step-up transformer, hand-orerated induc- 
tion regulator for smooth voltage control, 


at 0.001 milliwatt reference level. Finish double-scale output voltmeter, electric tim- 
is baked gray enamel. 2” center-to-center ing clock, overload relay with automatic 
mounting: 1%” O.D. X 2%” high. — The_ reset, and a two-pole magnetic contactor. 


in a steel 
truck. 


These components are enclosed 
housing mounted on a four-wheel 


Langevin Company, Inc., 87 West 65th St., 
New York 28, N. Y. 
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Voltmeter is arranged for a high degree 9 
accuracy throughout complete voltage rang 
up to 100,000 volts, at all loads and powe 


factors, permitting precision measuremen 
of the applied voltage. A safety foot sw 
which must be held down during the teg 
instantly de-energizes the set when it 
released. Another safety device is the scree 
guard located between high-voltage bushin 
and operator’s working position. Complet 
test set is approx. 6 ft. high, 5% ft. long 
and 2% ft. wide, can be plugged into an 
convenient 230-volt, 60-cycle outlet. — 
eral Electric Co., Schenectady 5, N. Y. 













































Bimetal-element Dial 


Thermometer 


New bimetallic dial thermometer is said 
to feature permanently-calibrated, highly 
accurate and extremely responsive precision 
bimetallic helical coil measuring 
having case of alloy steel in most 





















element 


sizes, 







18-8 stainless steel connection nut an@ 
stem; large, easy-reading numerals and 
temperature graduations on metal dial; and 


unbreakable, Expansion 


bullet-proof glass. 





of bimetallic coil rotates attac! sm 
shaft and indicating pointer as 

over entire scale range as the onl) 
part. There are no pivots, mechan 
ages or gears. Rugged construction is § 


to protect thermometer acainst 
vibration, shock and rougk handlir 


insure long, dependable service 

standard ranges are  availabi« ween 
limits of —90°F. and 1000°F. Test Jabo- 
ratory thermometers are graduated both 


Cc. and F. on same scale, Over- 
tection: temperature can be incr 
or more bevond end of scale ran 
damage to thermometer for ran 
500°F.. 19% over-range for rans 
1000°F. Thermometers are obtain: ne 















ENGINEERS! DRAFTSMEN! ACCOUNTANTS! STUDENTS! 


ORDER TODAY! SZrcsajtional MW 









Bel 
:MOMETERS 








No. A 4 No. M81110 = No. M82115 
Indu Dial Recording 










RATURE CONTROLLERS 









No. V85002 No. M87000 
Air-Operated Air-Operated 
Non-Indicating Type Recording 


PRESSURE GAUGES 


‘— griepoR e \ (22 Be pe ee Stancor Job 
s*(casoee ante a we A in your ore 


No. 800 No. 600 No. 730 
Stee! Case Iron Case Hydraulic 


Write for Catalog 101-G 


H.O.TRERICE Co. 


Manufacturers of Temperature Instruments 
1420 W. LAFAYETTE BLVD. 
DETROIT 16, MICHIGAN 

























Interval Timers 









Process Timers 











“ln oddition to having ALL the 







































ae hi 
values of the ordinary slide-rule, 
Si | Ti the new Multi-Slide Rule has: 
ignd mers 1 Four-place LOGARITHM TABLE 
i i 2 SIGNS and LIMITS of VALUE as- 
— — Clear, legible print . . . Tough, durable jee peg tes a - 
for long wear... Size 10’’ x 4’’... Fits SR a Se 
Time Switches 3-ring binder . .. In case... Full instructions mavaic hunetions fae 
.-- TRANSPARENT PLASTIC INDICATOR... “M Table of TRIGONOMETRIC FOR- 
STANCOR now offers the entire elec- cane . 
tronic industry the new Multi-Slide Rule. 5S Table of SLIDE-RULE SETTINGS 
First developed for our own use, it is 
Rela Ss today made available to all... Greatly © Table of GENERAL EQUATIONS 
y simplifies calculation of unlimited range 7 Long list of common MATHEMAT- 
of problems...A genuine professional ICAL FORMULAE 
— — rule—not a toy. This rule is obtainable 8 DECIMAL equivalents of a fraction 
| 7 eases ONLY THROUGH STANCOR JOBBERS. PLEASE £2 
—_ Write oes DO NOT ORDER DIRECT. See your local : 
wiles hesisual directory for the name of the Stancor 
jobber in your city or, write for his name. OFFE RED AS A SERVICE 
Price of Stancor Multi-Slide Rule: One 
on ii U T 0 M AT | C Dollar!—America’s biggest slide-rule bar- TO THE TRADE BY 
nt : gain—a service to the trade by Stancor. 
















== ELECTRIC = STANDARD TRANSFORMER CORPORATION 
MANUFACTURING co. 1500 N. HALSTED ST. CHICAGO 22, ILL 
["ANEATO, MINNESOTA | WET ETT TTT 
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3”, 5” and 6” dial sizes, 

connecting %4” standard 

rectly into point of serv 
able socket or other typ: 
cessory. Separable sockets 
type designed for univers 
tions, having 1” or %” 
tions. — EHquipoise Contr: 
Ave., New York 17, N. Y. 


High- ASS value Res; 


New “Hi-Meg”’ resistors 
values from one megohm t 
ohms, This resistor range 
been inadequately covered 
meet the needs of fine inst) 
pecially in electrometer ap; 
low operating currents nec: 
ly high resistances of great 
resistors are offered in one ; 
gardless of resistance value 
3/16” diameter by 1%” lon; 
ing 14%”. Design is said to 
unusual stability with low t« 

sats voltage coefficients. — Victor 


ps meats j a“ Co., 5806 Hough Ave., Clevelk 


me 1) |) 7 a salad 3 
BA Wi Cd j Parallel-resistance and Series. 


capacitance Calculator 


New Parallel-resistance and 
ecitance Calculator is a slid 
designed to provide a rapid 
means of determining the reci; 
sum of two reciprocals: 

1/x = (1/a) + (1/b) 
A single setting of the slide au 
aligns all pairs of a and b 


— 


No, there is as yet no profit-meter developed 
to tell at a glance how the many factors of 
production affect your profit picture. Such an 
. ‘ will satisfy the equation for 
instrument would be a tremendous help in cates Of a Wks iotaekies Waals 


keeping your postwar production competitive setting the numerous pairs of 
é I ‘ which may be connected in pa 
as to quality, quantity and cost. In view of the capacitances in series, to provid 
quality, variety and type of instrumentation quired resistance or capacitan 
(Range: 1 ohm to 10 megohms 
already developed we may some day see such to 10 mfd.) However, capacitanc: 
a device sistance figures on face of rule can ju 
® well serve to represent inductanc: 
° ° ance, reactance, or other units which 
In the meantime, the same overall picture can be handled in a similar manner. T 


be obtained from the instruments now avail- culator becomes equally valuable ir g 
° . problems involving inductance in parallel 
able to industry. There are instruments to coupled inductance, numerical magnitude of 


measure and control every physically meas- impedance, parallel reactance, et 

° ° Radio Corp., 883 West Jackson B 
urable factor with which you must contend. eateadldiiaiinden 
These range from simple thermometers to See ove 
complex electronic instruments that control High-vacuum Recorder 
entire production processes, : New “Vacorder” is a McLeod type record 


° se ing gage for producing a continuous, visible 

Every step*forward in civilized progress has record of pressure conditions within a vat 
been measured by instruments and instrument Gunn severe seeaers, the Bante of ) 
5000 microns absolute pressure. | pment 

makers will set the pace for future progress. consists of a modifted “Stokes High Vacuum 
. : ° Gage,” calibrated in microns, combined wit 

Make certain yous own production as under a galvanometer type recording u! Gage 
the positive contro] of instruments—buy them, is mechanically tilted from horizontal (nor 


mal) position to the vertical (readi! posi- 
use them, rely on them, and profit from them. hon by an elésttinsudber dlleight of 


a = STOKES 
4 


Instruments 


THE MAGAZINE OF MEASUREMENT AND CONTROL 


THE INSTRUMENTS PUBLISHING COMPANY * 1117 WOLFENDALE STREET * PITTSBURGH, PA. 





This advertisement was prepared for INSTRUMENTS by Sanger-Funnell, Inc., New York 
City, advertising agency for ]-B-T Instruments, Inc., Certified Gauge & Instrument Corp., 
Cinaudagraph Corporation, Foster Engineering Co., Premier Crystal Laboratories, Inc. 
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Resistors 


In Stock! 
MPORTED SWISS > 
STOP WATCHES 


/5 second timers and 
Jecimal timers (minute 
Jivided into 100 parts), 


Write for Bulletin 575 


{ERMAN H. 
{ COMPANY. inc. 


27 PARK PLACE NEW YORK. N.Y. 
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" easul DELIVERY 





' Exclusive Sales Agents 


Sales Engineering Associates, Inc 
3907 "San Fernando Road e Glendale 4, Calif. 


GAERTNER 
SPECTROMETER 


A rugged versatile instrument used by industrial labora- 
tories for rapid qualitative determination of compounds, 
checking of prisms, index of refraction, dispersion, resolv- 
ing power as well as other fields of investigation utilizing 
the various accessories which include polarizing and camera 
attachments, diffraction gratings, Babinet Compensator and 
others. 


This instrument incorporates many features found 


only in the more expensive spectrometers. 


Readings can be made to 1 minute; the telescope and col- 
limator have objectives of 25mm aperture and 160mm f.1. 
The telescope is provided with rack and pinion focusing and 
10X Gauss Eyepiece; a bilateral slit with stainless steel 
jaws 10 mm long is provided with the collimator. 


prompt delivery with suitable priority 


THE GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago 14, U.S.A. 





To the Engineer, Physicist 
or Chemist Who Seeks 
A PERMANENT JOB 


ty YOU are an engineer, physicist, or chemist now working for a company 
whose war contracts are terminating there may be a permanent job for 
you with one of the leading instrument manufacturers. Most of these com- 
panies are still working full time on war work. As soon as their war con- 
tracts are completed, postwar projects will be ready for action with plenty 
of opportunity for creative development work. Interested? Write Employ- 
ment Service, Instruments Publishing Company, 1117 Wolfendale St., Pitts- 
burgh 12, Pa., giving complete professional and personal data. U.S.E.S. 
consent and release statement will be required. 


This is not the advertisement of any manufacturer but a notice from The Instruments Publishing 
Company as a service to its readers. Names will be made available to prospective employers. There 
will be no charge to applicants or to prospective employers. 
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INSTRUMENTS FOR INDUSTRY 





Pressure Gauge, Phenol Case 


DIAL INDICATING CASES: 
PHENOL CONDENSATE 
CAST ALUMINUM 
DIAL SIZES: 31”, 4/2”, 


CHART SIZES: 10” and 12”. 


Weksler Gauges 


WEKSLER offers to Industry another 
valuable service—a complete line of rug- 
gedly constructed and lastingly accurate 
Pressure, Compound, Ammonia, Freon, 
Altitude, Retard, High Pressure and Hy- 
draulic and Recording Gauges—in all 
Standard Ranges and in the cases and 
with the various dial sizes listed below. 


Recording Gauge 


CAST BRASS 
6” and 8!/.” 
RECORDING CASE: CAST ALUMINUM 


Your inquiries as to WEKSLER GAUGES— 
types of movements, connections, list prices, 
etc., are solicited. The helpful advice of our 
Engineering Department is yours for the asking. 




















































WEKSLER THERMOMETER CORP. 
52-56 West Houston Street 
NEW YORK 12, NEW YORK 


ing capillary, and hence vacuum in system, 
is electrically determined, this reading being 
automatically transmitted to the recorder. 
Recording unit may be located at any distant 
point, but instrument proper is installed 
preferably close to sampling point. A sim- 
ilar ““Vacorder” instrument, with one record- 
ing unit and as many as four indicating in- 
struments, is available, to record pressure 
in sequence on a2 strip chart. Gages are true 
McLeod type instruments similar to the port- 
able indicating gages (Stokes patent) which 
have been in general use for a number of 
years; but this is the first time such gages 
have been combined with a recording unit. 
They are designed for hard, continuous 
service, with a built-in chemical trap which 
excludes gases and all condensable vapors, 
including water, and alcohol, and 
sures accurate readings under all conditions. 
—F. J. Stokes Machine Co., Philadelphia 20, 
Pa. 


oils as- 
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Capacitors with Specified 
Temperature Coefficients 


New Tubular Ceramic Capacitors can be 
supplied in any desired temperature coeffi- 
cient between +120 and 4000 parts per 
million per degree Centigrade. Of this total 
temperature range, the portion from —750 
to —4000 parts per million is new and has 
the same accuracy of temperature compen- 
sation curve and uniform electrical charac- 
teristics as the present standard ranges. 
New ceramic bodies have somewhat higher 
dielectric constants and thus provide higher 
values of capacitance on the same size tube. 
They are not to be confused, however, with 


the so-called “Hi-K” or high dielectric 
bodies thot hsve still higher dielectric 
constants but less uniform characteristics. 


—Centralab, 900 E. Keefe Ave., Milwaukee, 
Wis. 






Multi-contact 
New “Type 20000” lone ‘ 
pecially applicable to sign 
communication uses, wher: ni 
erating currents are importa 
















tact spring assemblies of th 
furnished in one, two, or thr: 
various combinations, accord to cir 
requirements, up to 16 sprin ils 
cially treated to withstand ext 
ity and prevent fungus growt 
able in voltage ranges from 1 ) \ 
d.c. This type of relay is als ilable 
two-pole double-throw contact n emenl 
with current-sensitive coil op: t 34 
milliamps. pickup and 1 to 1 illiampg 
dropout. These relays are a\ ble wit 
quick-acting slow-dropout and W Dick 
up armatures. “Type 20000” rel ! 
duced in two sizes: standard, 
1” wide, and approximately 1 
high depending upon contact s; 
bly ; intermediate, 35,” long, 1’ le 
1%” to 2%” high depending upon contad 
spring assembly.—R-B-M Mfg. Co. Divisi: 
of Essex Wire Corp., Logansp: Indiana 





















e 
Centering *Scope 

New “Center Scope” is an opti 
and centering microscope mold: f g 
Tenite plastic, designed to locat 
edges, lines, or punch marks o w 
piece to the spindle axis of an 
tool, also suitable for measuring n 
inaccessible to mechanical d: es, 
checking and inspection work Sir 
optical lighting is not subject to 
as pressure, wear, temperature, 
variations, accurate work may b 
in a minimum time, and operato 
no technical knowledge or trail 
ter Scope” is injection-molded 
four Mold is so 
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1qEA) TONE BRIDGE 


Shahid tk Efe Las 





ubicon \Vheatstone and Kelvin Bridges 
e available in a number of types to suit 
rious applications. All are made in 
ordance with the highest traditions of 
e instrument maker’s art and are fully 





arante¢ 


ilable 


Nescribed in Bulletin 100 which also lists 
ubicon Resistance Boxes and Shunts as 
ell as NBS and Reichsanstalt Resistance 


ingemen 
! illiampg 
ble wit, 
i low pick 
Vick " 

re vn, qptandards 


10Ng, 


Copies available on request. 


UPON contad 
Co, Divisio 


0 Indian 


RUBICON COMPANY 


Electrical Instrument Makers 


Ridge Ave. at 35th St. Philadelphia 32, Pa. 















MICROMILLS 


STRUMENT LATHES 
and ATTACHMENTS 













PLEASE WRITE FOR FREE 
INSTRUMENT LATHE 
AND TOOL CATALOG 


220 WEST FIFTH ST., LOS ANGELES 13, CALIF. 
Precision Instrument Equipment — Tools and Supplies 


eel 


















Ingenious New 


Technical Methods 


Presented for Your Peacetime Use 





Coming to Users of Gas-Powered Equipment 


80% SAVINGS IN CLEANING TIME 
With Steam Rig Now the Army’s Standby 


a | lesti 


An ec to the problem of cleaning and de- 
greasing trucks, passenger cars, tractors, locomotives, 
excavators, and the like will be available to garages, 
service stations, all users of oil-burning equipment, as 
soon as war demands permit. It is a more efficient steam 
cleaner now in use by the thousands in the Armed Forces. 


Neat “housekeeping” has too often been neglected by 
industry due to the costliness of hand labor. But the best 
housekeepers in the World, the U. S. Army, Navy and 
Marine Corps, dare not neglect frequent and thorough 
cleaning of all equipment to safeguard against fire and 
malfunctioning, and to permit fast, certain inspection. 
This cleaner, developed to meet their high standards, 
removes grease, dirt and grit 5 times as fast as any other 
method. It cleans by a balanced combination of heat, 
detergent, water and friction. It is typically “army” in 
simplicity of design and operation; in 30 minutes, the 
entire machine can be dismantled and completely cleaned. 

Wartime uses of Wrigley’s Spearmint Gum also point 
the way that industry may benefit when this quality 
product again becomes available. It will again be a 
“help on the job” in many ways. Right now no Wrigley’s 
Spearmint is being made, as present conditions do not 
permit the manufacture of Wrigley’s Spearmint in quan- 
tity afd quality sufficient for all. But remember the 
Wrigley’s Spearmint wrapper—it is a certificate of high- 
est quality and flavor—and will always remain just that. 





You can get complete information from 
Clayton Manufacturing Company, Alhambra, Calif. 






F you have designs or patents 
for post-war production and 
sales, the Post-War Product 
Service of The Instruments Pub- 
lishing Company will gladly put 
you in touch with interested 
companies manufacturing instru- 
ments and devices for measure- 


To the Instrument Man With IDEAS 


ment, inspection, testing and 
control. 

Write to Post-War Products 
Service, Instruments Publishing 
Company, Pittsburgh 12, Penna., 
giving a brief description of 
your idea, so that this Service 
may refer it to the interested 
companies. 














The Kerrick Kleaner 





Remember this wrapper 


Z-74 


This is not the advertisement of any manufacturer or group of manu- 
facturers, but a notice from The Instruments Publishing Company as a 
service to its subscribers and advertisers. There will he NO CHARGE 


to the engineer offering the idea or to the company receiving the leads. 
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bond lines appear on a f the 

Tenite used is a cellu! i 
product of Tenness ‘astm: butyr 
Kingsport, Tenn. A on “ 


Tenite which responds little ¢n 
REGULATED POWER SUPPLY perature changes the — 


counter is used.—Cent; 
250-450 VOLTS Glendale, Calif. 


pe Py 
Wide fields of application have been opened up both in ———. 
° ° ° : ° °° - 

research and industry for this unit. A-C ripple is negligible : Tube T 
and extreme care has been taken to eliminate high-fre- ube le: 
quency noise. Regulated power supply units are invaluable for ! New “Model 450” test 

such applications as amplifiers, television pulse generators, 3 117 volts as well as 
constant frequency oscillators, and measuring equipment. es sockets).; employs emissio 


Other G-E regulated power-supplies are available in the follow- ing tube quality. (direct 
ing ranges: 180-300 volts 160-1500 volts Dual Regulated 


Write today: Electronics Department, Specialty Division, 
General Electric, Syracuse, N. Y. 


Electronic Measuring Instruments 


GENERAL @ ELECTRIC 


164-D1 


indicating instrument); tests 
leakages up to 3 megohms in 
tests shorts and leakages of any 
ment against all elements in 
tests both plates in rectifiers; 
vidual sections (such as triode 
multi-purpose tubes. For  noiss 
jacks for plugging in either phon 
plifier will détect microphonic tubs 
due to faulty elements or loos: 
connections. Tester operates on 9 
volts, 60 cycles. Size 13” x 12” 
weight 8 lbs. — Superior Instrum 
227 Fulton St., New York 7, N. } 


Ionization Gage 


With lighthouses blacked out, shore New “Type E-31 Precision-Tel 
vacuum gage is said to be the result 
re . years of research to eliminate def 
lost, a ship’s navigator needed a usually associated with this ty 

m . » Electrical leakage is completely 
reliable new device to take bearings. at Sk ak Ck 6 mederal 


lights dimmed, familiar landmarks 





speed pumping system, this ionizat 
; pif “ actually outgasses itself. Filament 
alidade of precision craftsmanship tected before and during operat 

r<e | Os am matically in that current will 13 
for the U.S. Navy. The instrument Samank Meets of 1 


Kollmorgen produced a telescopic 


mounts over the ship’s compass, has a trisected field showing been established and turns off auto! 
‘ ‘ ° ‘ i . if pressure rises above 1 micron. ‘ 
simultaneously 1) object viewed, 2) compass indication, 3) interchangeable without recalibrat 
level vial. Designed for both terrestrial and celestial obser- 
vation, the alidade has a prism attachment for measuring 
angles of heavenly objects, and in checking intersections 
of two azimuth circles at intervals. Light weight, accurate, 
easy to operate, it is but one of many optical devices of 
extreme accuracy made by Kollmorgen, leading producer 
of submarine periscopes. 
When peace comes, Kollmorgen technicians accustomed 


in development and manufacture. Inquiries invited—now! 
KOLLMORGEN OPTICAL CORP. 


2 Franklin Avenue Brooklyn 11, N.Y. 


c 

: 

to tolerances of millionths, will welcome new assignments 
* 
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lELECTROX 


Low-Capacity 


RECTIFIERS — 


Full-wave and half-wave 
copper-oxide rectifiers for 
instruments, test-sets and 
similar applications. Sup- 
plied, since 1930, to leading 


manufacturers. 


Write for illustrated 


Bulletin 446. 
MACHINE 





GCHAUE COMPANY 


Mame =5055 READING RD., CINCINNATI 2, OHIO 





HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 


The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 


—— 














The Extra Value 


is in the Extra Life 


Yes, PERMOPIVOTS last lots longer. 
They multiply the accurate life of pre- 


cision instruments! It’s the precious 


metals (osmium alloy) tip that does ‘it. 


FOr 
Precision 


TNA PERMO incoveozareo 


6421 Ravenswood Ave., Chicago 26 


PERMOPIVOTS, wear resistant... 
non-abrasive...non-corrosive. .. non- 
magnetic. PERMOPIVOTS: perfect! 


Write fer Literature 


The ONLY handbook of its kind 


MAINTENANCE AND SERVICING 
OF ELECTRICAL INSTRUMENTS 


By JAMES SPENCER, in charge of Instrument and Relay Dep't, 
Westinghouse Elec. & Mfg. Co., Newark, N. J. 


S HOULD be of great value to all those 
whose problem is to keep in operation 
the electrical instruments on vital war pro 


duction as well as on war equipment. 


Cloth, xii + 256 pages, 5 X 81% inches, 
274 illustrations. 
Price, $2.00 postpaid 


Check, money order or cash must accompany order 


Reprints available 


roeccococoeoos ree eee e ee -- 
‘INSTRUMENTS PUBLISHING Co 
1117 Wolfendale St., Pittsburgh 12, Pa. 


a GS. Seen sidan 
ies of Maintenance and Servicing of 
(at $2.00 each). 


cal Instruments 


we ee we ee ee 
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WHAT do you need 


SENSITIVITY RESISTANCE 
DURABILITY 


etry... 


Write for 
Catalog 


PORTABLE 
MODEL P-1 


90 CHESTNUT ST. 





in a PYROMETER 


SIMPLICITY 


Engelhard Direct Deflection Indicators have all these features . . . Accurate sensi- 
tivity to the most minute voltage variations due to suspension type construction .. . 
High resistance per millivolt and no appreciable error when used with thermocouples 
of different resistances and on connecting leads of consid- 
erable length . . . Sturdy construction, adapted to use under 
severe conditions without danger . . 
readings may be made directly in either millivolts or tem- 
peratures by someone unfamiliar with the principles of pyrom- 
On kilns or furnace installations, where "spot 
readings” are desirable—the Engelhard Rotary Switch permits 
separate readings from many points. 


CHARLES ENGELHARD, INCORPORATED 





. So simple that instant 


NEWARK, NEW JERSEY 














DEFENDER FITTS TYPE 


ADJUSTABLE 
CHRONOMETER VALVE 


The longest lived Valve made 
for Hot Water or Steam or any 
other Chemical or Fluids or Oils 








It can be hand operated or Motor oper- 
ated as illustrated and we have a com- 
plete line of both Low and medium and 
High pressure stats and also Tempera- 
ture. Float. Liquid level and Feed Water 
Regulator stats shown in our new Bul- 
letin No. E-3 and E-4. Write for same. 


Defender instrument & Regulator Co. 


ST. LOUIS, MO. 








TENSILE STRENGTH 


TESTERS 


for 


PAPER 

CORDAGE 
RUBBER 

LEATHER 

WIRE 

FLAT MATERIALS 






















guaranteed for 1000 hour: 


: ‘ndard Bs 
ionization gage comes on s at 0.4 mj ‘4 
(4 x 10-4mm Hg). New ic tion pom 

ov is 


used with “Televac Type recorde 
Instruments, April 1945, | 79 
cision Scientific Co., 175 ; : 
Ave., Chicago 47, I. a 


33-kw. Amplifier or Oscillato, 
Tube 


New “Amperex 233” is « 
for use as a Class C oscillat 
for generating radio-frequ 
frequencies up to 30 Me. [ 
arms makes neutralization n 
in the amplifier connection, 
cooler operation of the grid 
is used at the higher frequer 
a self-excited oscillator or p« 












General characteristics :—Filament voltag 

















24 volts; filament current, 70 amperes 
Thermionic emission, 16 amperes; Amp: 
fication factor, 62; Direct interelectrode 
capacitance: grid to plate, 24 uxf, grid to 
filament, 22 uwuxf, plate to filament, 1.5 ul 
Maximum d-c. plate voltage, 15,0 max 
imum d-c. grid current, approx. 500 amp 
eres. Tube length (not including flexibl 
leads) 21”—Amperegx Electronic Corp., Im 


79 Washington St., Brooklyn 1, N 


Low-frequency Crystal Oscillator 


New “FM6” low-frequency cr) 
will maintain its frequency “wit 
siderably narrower limits than w 
tofore obtainable,” employs a resonant pil 






PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 
CORDAGE SCALES 
ALUMINUM FOIL SCALES 
COMPUTING SCALES 
RUBBER ABRASION TESTER 


DEAD WEIGHT 
PRESSURE GAUGE TESTER 


TACHOMETERS 
INDICATING and RECORDING 


MERCURY COLUMN GAUGES 


AMTHOR 
TESTING INSTRUMENT CO. INC. 





48 Van Sinderen Ave., Brooklyn, N. Y. 
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The delicate mechanism that Buildi isi 
automatically guides the solar eres, See, sees. pbaeieion 


coronagraph at the Fremont Pass motors is an art that requires 
Station of Harvard College Ob- skilled hands, quality materials, 
servatory is driven by a Bodine and the “know how” that comes 
universal speed reducer motor. only through long years of experi- 
TYPICAL APPLICATION ence in that field. These are good 
Bodine universal motors have reasons why Bodine fractional 
high starting torque, good effi- horsepower motors are logical 
ciency, high output, and extreme choices for your motor-driven 
ean: In by DF  cayrepen precision instruments. 
elow, the speed reducer is an : is 
integral part of the motor. . Bodine also makes motor selec 
tion simple by providing over 
3,000 standard specification mo- 
tors available to meet a wide 
range of space and rating require- 
ments. The Bodine engineering 
service is at your disposal for 
proper motor selection and appli- 
cation. Bodine Electric Company, 
2244 W. Ohio St., Chicago 12, IIl. 


BODINE iorscrowee MOTORS 








































Modified Wheatstone Bridge. High 
and Low limit dials. Continuously 
variable. Any tolerance between 0 to 
30% low; 0 to 40% high. 





















Sensitive galvanometer provides in- 
ent voltage, dication. Guaranteed accuracy plus/ 
0 amperes mir 1% of standard; Model LB-3, 
res; Amp ] 
ya: a Res istance decade at rear of cabinet. 
= er ‘a Car n also be used with external stand- 
“0 oil ar Checks resistors between 1 ohm 
al and 3 Se 
ing flexible Ent self-contained. Furnished 
Corn.. Ine con alate, ready to operate. AC op- 
os einted 15” = O'S IC™ he 
- “~ 
scillator 
rvstal unite’ [he up-to-date way to test resistance 
vithin con-@values for given tolerances, on the busy 


i, eproduction line. Negligible setup time. 
Great flexibility. Wide-range accuracy. 
High-speed operation. Extremely rugged. 
Can be operated by anyone. Typically 
an “Industrial Instrument” which soon 
pays for itself in production time saved. 


® Write for Bulletin 





MODEL 79-B 

SPECIFICATIONS: 

FREQUENCY: continuously variable 60 to 100,000 cycles. 

PULSE WIDTH: continuously variable 0.5 to 40 microseconds. 

OUTPUT VOLTAGE: Approximately 150 volts positive. 4 

OUTPUT IMPEDANCE: 6Y6G cathode follower with 1000 ohm load. = 

R. F. MODULATOR: Built-in carrier modulator applies pulse modulation to any 
r.f. carrier below 100 mc. 

MISCELLANEOUS: Displaced sync output, individually calibrated frequency and 

E | pulse width dials, 117 voit, 40-60 cycles operation, size 14°°x10"x10", 

2 os a wt. 31 Ibs. 

17 POLLOCK AVENUE 5 Price: $295.00 F.O.B. BOONTON Immediate Delivery 























i Salle Oy nudes 






Industria! 
li 
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comm BLL La 


BOONTON + NEW JERSEY 
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assembly. Steel pins are 
nant to the crystal frequ:« 
tiple thereof, so that ar 
of the clamping pins is y 
assembly is protected aga 
humidity by captive gask 
aluminum shell and lamin 
“FM6” is intended for 
is frequency standards, ti 
equipment, frequency meté 
rent and other applications 
rate source of low frequen 
Bliley Electric Co., Erie, P 


Granite Surface P ates 


New granite surface plat: 


FOR ELECTRONIC, OPTICAL seit . 3 2 sible accuracy to 0.0001” 


points, laying out drill jigs, 


AND SCIENTIFIC APPARATUS 7 : a q igh tures, are made of Vermont g 


We specialize in the production of 


front or rear surface mirrors, made to @ EXCEPTIONAL REFLECTIVITY 
your specifications. Closest optical and 
dimensional tolerances observed. @ ALUMINUM, SILVER, GOLD, ete. 


Because of their proven superiority, @ OPAQUE OR SEMI-TRANSPARENT 


ZENITH mirrors are preferred by many @ PERMANENT CHARACTERISTICS 
leading manufacturers of precision 
equipment. @ PROMPT SERVICE 





We invite your inquiry. Samples and 
quotations will be submitted promptly. 


and lapped to precise toleranc Having 
ENITH OPTICAL LABORATORY been aged in the ground for many thou 
sands of years, all internal stresses hay 
= = == been relieved, making it non-warping, Plate 
=z cannot be damaged seriously as nicks of 
SPECIALISTS IN 123 WEST 64th STREET scratches will not raise a burr and ait 
VACUUM DEPOSITION "U NEW YORK 23, N. Y. accuracy. Grate Daring s ipw: co 
of friction, tools and fixtures can b 
with ease. Granite need not be 
against corrosion. Being non-ma 
will not attract and hold iron chi) 
“Tdeal Granite Surface Plates” 
in a wide range of sizes from & 
30”x 72” (larger sizes availabl« 
RAWSON tion). All plates are of uniforn SS see 
tion and will not change shape or ac J 
D C MULTIMETERS with variations in temperature, or with ¢ 
awe Price depends upon accuracy desir 
Commutator Dresser Co., 1060 Pa 
Sycamore, Iii. 





Electric Tachometer 


New “Reliance Electric Speed Indi 
consists of two units; pickup unit 
ture six-pole alternator with a 
magnet rotor, is mounted on s 
speed is to be measured; indicato 
manent-magnet moving-coil type 





RESISTORS 


A precision resistor designed 
especially for the require- 
ments of the laboratory and 
fine instrumentation. A new Readings from 2 microamps to 1 
standard of stability in a ampere on 5 ranges, and 20 micro- 
range where instability has volts to 1000 volts on 9 ranges. 


been prevalent. Also 


THERMAL MULTIMETERS FOR A.C. 


Type 501A 
Accuracy 14 of 1% 


Supplied only in values from 
1 megohm to 1,000,000 meg- 


ohms. Special Apparatus Built to Order 


RAWSON ELECTRICAL 


Maaitmiaitiiten =| NSTRUMENT COMPANY 
110 POTTER ST. CAMBRIDGE, MASS. 


5806 HOUGH AVENUE Ragreceatatives 
CLEVELAND 3, OHIO CHICAGO NEW YORK CITY 
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HE New Drake No. 75AP is 

designed for 110 volt cir- 
cuits. However, the Resistor we 
can supply readily adapts it for 
use with 220 volt circuits if de- 
sired. This sturdy, rigid, Jewel 
Light Assembly never needs re- 
placement. Every detail of con- 
struction is designed for long, 
dependable service under the 
most severe conditions. This is 
an underwriter’s approved unit, 
for use with Mazda S6, 110 volt, 
6 watt, candelabra, screw base 
lamp. We can ship the 75AP 
complete, with lamp installed, if 
so specified. The lamps are 
easily removed with our S6 
Lamp Remover—a real conven- 
ience when large numbers of 
these units must be serviced. 
You can depend upon DRAKE 
for any type of standard or cus- 
tom built unit required. Do you 
have our catalog handy? 


SOCKET AND JEWEL LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


1713. WEST HUBBARD ST., CHICAGO 22, U.S.A, 


For 110 Volt Circuits 
or 220 if Desired 


of ae 
onan 
When you want Desig 9, 





accurate and depend- 
able automatic.temperature 
or humidity control forIndustri- 
al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer, With over 50 years of ex- 
perience anda very completeline of 
self-operating and air operated 
controls we are well equipped to 
fill your requirements. 
px, Write for Circular 2520 
fh 2734 Greenview Ave., Chicago 
| | Offices in 47 Cities—See 
(f j your phone directory. 


i=] 
° | 


THE 
POWERS REGULATOR CO. 


Now, more thon ever, leading electronic 
and electrical monufacturers are relying 
on N-Y-T facilities to meet entire trans- 
former, choke and filter requirements 
The multiple odvantages — release of 
valuable floor space, reduction in tool- 
ing, minimum inventories and allevio- 
tion of labor shortoges — are vitol 


engineering 
and production 


reasons for this current trend 

More important, however, is N-Y-T spe- 
cialization in tronsformers. Emphasiz- 
ing plant and equipment applicability 
—with coordinated tooling, channelized 
engineering ond product design collab- 
oration—transformer solutions are high 
in efficiency and low in unit cost 


Address inquiries to Department R 


NEW YORK TRANSFORMER CO. ~*. 


26 WAVERLY PLACE, NEW YORK 3,N. Y 
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DIALS - PANELS - PLATES 


made to your precise engineer- 
ing specifications in etched 
metals and finishes. 












hi iy f 
METAL ETCHING CO. 


21-03 44th AVE. 
LONG ISLAND CITY, NEW YORK 
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re) 1) 
Bomb fuzes, tiny timing gears, and. pectin { ; . 
hundreds of Tel-air parts for ne 1 ae : c wi sot" 
arcraft mechanism manufac- “namie nth are owt So usf prey. e the sd for 
tured for the war industry, at- and paris axe “overs per you Lee 
test the exceptional reliability me 88 Sut ge y? pAnd— sta” 
of Tel-air in severest service. sv sande y ao™ 430% ond ov 
Teleoptic Directional Signals B ob atte ent ayeoue 
for the highway are made to any edit con® “oO - 
the same standard of accuracy 
and dependability. 





For Extremely Close 
Temperature Control 


Visual-Stats 


a. 


‘ee 


eee eee er ee ee 
bbe E paratenenerabeee. 





@ Sensitivity of a hundredth of a degree 
is easily attainable. @ Top of mercury 
column visible at control point (where 
most important) because electrodes ter- 
minate at back of tube. No encircling 
metal bands! @ Available in angle form 
(illustrated) or conventional straight form. 
@ Send for brief, attractive bulletin. 


The Philadelphia Thermometer Co. 

Sixth & Cayuga Sts. +t Philadetphia 

Oldest Thermometer Manufacturer 
in Philadelphia 















pick-up output on a 344” sec 
95° of arc. Resistance of in 
made sufficiently high, so t! 

of leads connecting the unit 
effect on accuracy, and indi 
cated at “any distance” fro; 

It is claimed that indicator 

by other magnetic material 

is no loss of accuracy du 
service. Instantaneous and cor 
indication is independent of d 
tation .of shaft. Pick-up wind 
tionary, and there are no co 
slip rings. No conduits are 
lifetime lubrication further si: 
tenance. Special attention to 
use has been given in physi 
indicator. Fool-proof shaft cou; 
vided, and indicator may be 
panel mounted. Indicators are | 
full-scale deflection correspondir 





2000, 2500, 3000, and 5000 r.p.m spe 
scales are available to read in « inits 
such as feet per minute, and pr: cycle 
of varying times.—Reliance t 


Engineering Co., Cleveland, Ohi 


Volume Level Indicator 







New “Type 920 Volume Level! | itor 
for low-level indication is designed pri- 
marily for use across balanced lines, als 
permits either side of bridged lines to be 
grounded. Unit is mounted on a pane! for 


use in standard relay rack. It cor seg 


copper-oxide type indicator adjusted 
liberate pointer action, a zero-adjustin; n- 
trol and heavy-duty range control riable 
in steps of 2 VU, 100 to 130 volt 

a-c. power supply with voltage regu 
adjust for normal supply variations. Spe 
ifications.—Range : 20 to + 20VI t 
VU reading; Extreme range: t 
+23VU, including full scale; Stand 
erence level: 1 mw. into 600 ohms 
tion with frequency: less than 0 
tween 30 and 15,000 cycles.—Th« 
Company of 191 Central Avenue, N 
N. J. 










Fixed Paper-dielectric Capacitors 
with Glass Terminal Seals 


New line of hermetically -seale x 
paper-dielectric capacitors with glass ter- 
minal insulators, in case styles CP-6\, -62, 
and -64, characteristics E and F, me gid 














JAN 
are suitable for use in combat com: 
tion equipment where severe operat! 
ditions may be encountered. Glass t 
seals provide unusually high degr: 


requirements of the Proposed 


sistance to humidity, fungus growt 
termites. They are of a new and 
construction which does not rely on ! 
coefficients of expansion of glass an 
to resist thermal shock, nor on so! 
for mechanical strength. All thi 
styles are available in all propos 
C-25 ratings, in both single-section 
section construction. Capacitance 
range from 0.05 to 0.50 microfa 
voltages of 600, 1000, or 1500 volt 
eral Electric Co., Schenectady 5, N 


ANT 
FREQUENCY 
iE JRATOR 


Ty LD 140-A 


A dependable 
teat instrumei:st 


An accurate signal source capable of supply- 
ing a wide range of frequencies and voltages. 


Frequency Range 20 C.P.S. to 5 MC. 
Output Voltage 1 my to 32 volts. 
Power Output 1 watt. 


BOONTON, N. J. 


DESIGNERS AND MANUFACTURERS OF THE “Q” METER QX-CHECKER 
GENERATOR BEAT FREQUENCY GENERATOR AND OTHER DIRECT READING TEST INSTRUMENTS 


Zane) 


pHILADELPAIA, Te 
— 


gy x uy, 
7 PRESTO NS 

/ RECORDING CORP 

/ mK USA 


Mp», 


TM; 


giROBOSCOp, 








Clare Type ‘‘K”’ Relay, originally de- 
signed for aircraft use, has special 
advantages for applications requiring 
extremely small size, light weight and 
unusual resistance to vibration. Arma- 
ture is held by a special reed type 
armature bearingmadeof heat-treated 
beryllium copper which is practically 
fatigueless—no anti-vibration springs 
necessary. Short contact springs are 
vibration-resistant. Overall dimen- 
sions are 144"x1"x1-13/16"; weight, 
approximately 13s ounces. Like all 
Clare Relays, Type ‘‘K”’ can be ‘‘cus- 
tom-built”” to meet unusual require- 
ments. These five features are good 
reasons for specifying Clare Type “K”’ 
Relays in your instrument applica- 
tions: 


P ilver 

2. Nickel sitive’ 

assem- which con 

1. ee double § t sitver or oO 
bly, singe teel tacts o over- 
stainless $ palladium are ON” 

i all welded by © ess 

cial patented process: 


an 
formance Un 


bration. 


plied in any of the 


gscan be sup bination of them. 


5. Contact spre nm, orany com 


three forms show 


Let Clare engineers “custom-build” a relay 
to your requirements. Write for catalog 
and data book. C. P. Clare and Co., 4719 


Sunnyside Ave., Chicago 30, (aa 

Illinois. Sales engineers in a 

all principal cities. Cable mS 
a —_ 


address: CLARELAY. 


CLARE RELAYS 


"Custom-Built" Multiple Contact Relays 
for Electrical, Electronic and Industrial Use 
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BALTIMORE 

of the year of the 
Baltimore Industrial Instrumentation So- 
ciety was held on June 15. The U. S. 
Weather Bureau of Washington, D. C. gave 
an interesting discussion on Meteorological 
Instruments. This was given by Mr. William 
R. Thickston together with three assistants 
in his Department. 

The following officers were 

the new year: President: Mr. 
c/o Fuel Division, Bethlehem 
Sparrows Point 19, Maryland, Vice Presi- 
dent: Mr. E. S. Reisler; Secretary: Mr. 
Franklyn Ragan (same address as presi- 


The final meeting 


elected for 
Fred Pullen, 
Steel Co., 


dent); Treasurer: Mr. Richard Post; &et. 
at Arms: Mr. Byron Dewey. 

Council Members: Mr. Howard L. Hal- 
stead, Mr. Earland F. Heden, Mr. Galen EF. 
Clark. 

Our new president, Mr. Pullen, has been 
most active in the local organization, hav- 
ing served first as secretary then as treas- 
urer and as a Council Member. We are 
looking forward to a successful year unde: 


his leadership. 


ELMER A. RHovEs, President, 1944-45 


FORT WORTH 
Worth 


season's 
June meeting at which 
of the Texas Electric 
Fort Worth, Texas, gave 
talk on “High-frequency 

We have also had our 
with the following results: 
P. Bates (Texas Electric Service Co.) ; 
Vice President: Paul G. See (Consolidated 
Vultee Aircraft Corp.); Secretary-Treas- 
urer: W. H. Farrington (Texas Electric 
Service Co.) ; Directors: Wendell C. Fowler 
(Sangamo Electric Co.); H. F. Spreen 
(Texas Electric Service Co.); M. M. Bar- 
nard (Fort Worth Transit Co.) ; J. L. Cau- 
dry (Texas Electric Service Co.); C. E. 
Cranford (American Manufacturing Co.). 

After the close of the meeting a reel of 
sound film was shown to members and 
their guests through the courtesy of the 
General Electric Company on “Sight-seeing 
at Home.” 


Electronic Club = con- 
activities with our 
Mr. J. L. Caudry 
Service Company, 
us an interesting 
Heating.” 

election of officers 
President: Roy 


Fort 
this 


The 
cluded 


We will resume our club activities on 
September 20, 1945. The programs for the 
coming year to be announced at a later 
date. 

—W. H. FARRINGTON, sat tt: maaan 

LOS ANGELES 

The June meeting of the California In- 
strument Society was held Tuesday even- 
ing, June 5th, at Melody Lane, 5351 Wil- 
shire Boulevard, Los Angeles. 

The dinner was attended by sixty-eight, 


with eighty-two present for the technical 
and business session. 

Dr. Wilson, of the California 
Technology, gave a brief history of the 
rocket as used in warfare, and outlined its 
advantages in modern warfare as com- 
pared with artillery, such as the rocket’s 
having no recoil and the value of its spray 
effect, due to its greater inaccuracy, against 
beach defenses. He pointed out, however, 
that when forward launched from planes 


Institute of 


the rocket has an accuracy almost compar- 
able to artillery due to greater launching 
trajectory. A Kodachrome film was then 
shown of firing te#¥s with rockets from 
launching vehicles, boats and planes. 
Following the showing of the film Mr. 
Sd Leitner, of i: Wrank Reike r,,.. Inc. 


ta ppligat »yhys- 
CYB 44H SASS 
ing, 4 as H) 1any 
aintast and GRAS which 


e:U “ye ttzeubni Dns sinortoel3 .|sairtoe!3 + 
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INSTRUMENT SOCIETY of AMERICA 
President pro tem: Albert F. Sperry, 
225 N. Michigan Ave., Chicago, III. 
Vice President pro tem: Professor Carl 
Kayan, Columbia University, New 
York City. 
Treasurer pro 
2331 Meadow 
Penna. 
Secretary pro tem: 
1117 Wolfendale 
Penna 
For Committees 
struments, pages 


tem: Clarke E, Fry, 
Drive, Pittsburgh 21, 


Richard 
St., Pittsburgh 


Rimbach, 
12, 


see May 
296-297. 


of In- 


issue 











covered the use of geophones, oscillographs 


and specially developed equipment. 

There is no meeting scheduled for the 
months of July and August. The date and 
program for the September session will be 
announced later. 

—M. D. Puen, Secretar: 
NE WARK 

The June 5 meeting of the Society fo: 
Measurement and Control (N. J.) was 
opened by our new President, Mr. R. F. 
Roberts, who introduced the officers and 
committee chairman for the 1945-46 season 
to the Society. We were then afforded an 
unusual pieasure in the brief remarks of 
a guest, Mr. E. B. Moss from London, Eng- 
land. He described the long-felt need for 
an industrial instrument society there, and 
told of the recent formation of such a 
group. After their first meeting they re- 
ceived over 500 applications for member- 
ship; rather convincing evidence that they 
really wanted a society. 

The formal meeting, a Symposium on 
Self-actuated Regulators was opened with 


of Powers Regulator 
Company, talking on temperature devices. 
Mr. Harrison and the other speakers also, 
illustrated their talks with slides. He de- 
scribed the basic characteristics of such 
regulators and told of their application and 
limitations. 

Mr. Paul A. Elfers of the Fisher Gov- 
ernor Company of Marshalltown, Iowa, car- 
ried the torch for self-actuated pressure 
regulators. He described not only how they 
work, but also presented engineering details 
and operating characteristic curves 

.Mr. Thomas L. Smith of H. Belfield & 
Company told us all about float-operated 
liquid level controllers. Through, his slides 
he enlightened us on floats, levers, stuffing 
boxes, bearings and all the other details 
pertinent to self-actuated level controls. 

The meeting was preceded by a _ well- 
attended dinner. Some 40 members and 
over 35 guests were at the meeting. 

—H. S. CLose, Secretary 


Mr. G. G. Harrison, 


NEW YORK 

meeting of the New York So- 
Measurement and Control was 
held on May 29th at the Men’s Faculty 
Club, Columbia University, 400 West 117th 
t., New York City. 

A report on the organization of the In- 
strument Society of America was prese ntedg ¢ 


29th 
for 


The 
ciety 


‘ 


by delegates C. O. Fairchild and C. F. 
Kayan. 82) 
About sixty members and guests had 

irrived by 


the time ae ae Chagy an 
M woh: 


Fleming presented Dr. C. 





Consultant, who spoke on “Gas J 

The thirtieth meeting, held on rat 
at. the Men’s Faculty Club, Columbia Uffi- 
versi was attended by fifty mgmbhers and 






Cd. 








Chairman of the Members 
passed out cards and aske 
to write down names ar 


prospects. 

Following the business sess M 
Kimball, Eclipse-Pioneer Div. dis 
tion Corp., Teterboro, New 
very interesting analysis of 
tion Indicator’ 

—H. L. HILpensra 


WYANDOTTE 


The June meeting of the {n ent s : 
ciety of Wayne County was held at oy 
Gardens. There was a fine cl tins 
followed by a brief business meeting ws 


news and announcements. O ‘ 
Mr. McCloskey having resigned, Mr. \ 
Fox was appointed to take hi 
The program consisted of ta 
meters by four members of ou; 1 a6] 
Russell Cushing spoke on the 
ject, outlining means of mets 
and liquids. Mr. Wells Stanie, 
derivation of flow formulae and 
of orifices and presented the m¢ 
blueprints of data, curves and 
Mr. Wm. Baker spoke 
applications and your correspondent on ip. 
stallation and maintenance. Afte1 h talk 
other members were invited to cq * 
tions dnd make comments. 
It was a very successful meeting 
brought out some new ideas and 
sized some old ones. 





on so 









— JOHN MACPHERSON, Vice 
SOUTHERN CALIFORNIA METER 
ASSOCIATION 
At the regular monthly meeting, Jun: 






elected as offi 
of the Southe 


1945, 
and 


the following wer 
committee chairmen 

















California Meter Association: Preside 
C. L. Hutchings (Tidewater-Associated ( 
Co.) ; Vice President: Lee Cheever (Sout 
ern Counties Gas Co.); Treasure 
Cortelyou (General Petroleum 








Secretary: Geo. H. Forster, Jr. 
Co.);  Past-President: Mark 
(Chanslor Canfield Midway i 
Chairmen of Committeesa 
N. Christiansen (Southern#® 
Co.) ; Membership: Art. 
ern California Gas Co.) 4 
Cowan (Union Oil Co. 
Mariam (The Mariamg 
tertainment: George 
ter Works) ; ; 
(Southern § C: 
mentation; J. 
Co.) ; San 
(The Texas 
























































committee 4 ‘ 
sented th@ : 
two hu , 



























lids in 
Mr. A. 
Oil Co., 
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Presider 


sociated « 


ver (Sout! 


seting pre- 
inks. Ov 
and guests 
how m 
ful soc 
aR and 


sero: ox Standard Types Fi rerovox Engineering 
nger uity Meet High-Altitude Operation Requirements 


4 


SEA LE 


2 3 
MILES ABOVE 


bbe 20 
VACUUM IN INCHES 


@ Aerovox “know-how” is multiplying the outstand- 
ing choice of standard Aerovox capacitors countless 
fold in meeting extraordinary needs. For instance: 

To meet certain aircraft requirements for compact 


I) 


oil-filled capacitors to operate at high altitudes, 
Aerovox engineers fitted high-voltage pillar termi- 
nals to the well-known Type 30 “bathtubs”. The 
result is the unit here shown. The small pillar termi- 
nals of feed-through design are normally rated at 
3500 V. D.C.W. maximum. At this rating they can be 
used at altitudes corresponding to 35,000 feet or 
almost 7 miles. At 50,000 these terminals could be 
used on capacitors rated at 2000 V. or less. The ac- 
companying chart tells the story. 

Just another example of that outstanding Aerovox 
"know-how” that is saving time, money, headaches, 
for more and more critical capacitor buyers. 


®Submit your problem. 


stewotls 10° 
| feet Ste + 


PPR F tne 1¢f 2 
, Vee. 
Cabie: ‘ARLAB’ 


: [ :aSRRS heal iM- 1S DORR 
| AERGVOX CORPORATION NEW BEDFORD, MASS. 
Expert: 15 E. 40 St., WEW YorK 16, N. Y. 


ety O". BubieoF 4 


19) se , 4 
“Gyr aA 
— —; ai 


INDIVIDUALLY TESTED 


SALES GFFICES if ALL PRidcipaAc CIT 


in GanaGa: AEROVOX CANADA LTD., Hamiion, Oar. 
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SOCIETIES 











CALEN 











ity, Society and Secretary 


Atlanta, Georgia Society for 
Georgia Measurement & Control 


Baltimore Baltimore Industrial In- 
land strumentation Society 


Charleston, Charleston Instru- 
W. Va. ment Society 

Chicago, Chicago Society for 
Illinois Measurement & Control 


Cleveland, Cleveland Instrumenta- 
Ohio tion Society 


Detroit, Instrument Society 
Mich. of Detroit 


Muscle Shoals Instru- 
ment Society 


Fiorence, 
Alabama = 
Fort Worth, Fort Worth Electronics 

Texas Clu 


Gulf Coast 


Gulf Coast Instrument 


Hartford, Hartford Society for 
Conn. Measurement & Control 


Kansas ) City, “KC Industrial Instru- 


uri mentation Society 


Los Angeles, California Instrument 
___ Calif. Society 


Nowak, Society or DGsceurement 
N. J. & Control (New Jersey) 


New York, New York Society for 
N. Y. Measurement & Control 


Measurement & Control 


Philadelphia, Philadelphia Society for 


Pa. Instrumentation 


Pittsburgh, American Society for 


St. . Louie, St. Louis Society for 
Mo. Instrumentation 
» Tennessee Section, 
Tenn ; 
Toronto, Canadian ‘Society for 


Ontario Measurement & Control _ 
Washington, Instrument Society of 
»< 


Washington 











Whiting Instrument 


Indiana Men's Guild 


Wyandotte, Instrument Society of 
Mich. Wayne County 


(A) Meeting at 7:30, no dinner 


(Texas) Maintenance Men’ 8 Ass’ n Se., 


N. Indiana Northern Indiana Soc. for K. M. Frame, 25 Ruth St. 


Pa. Measurement & Control 


Date 
Robert E. Geminert, P.O. 
Box 1714, Atlanta 
F. Ragan, Fuel Div., Beth 
Steel, Sparrows Pt., Md 


M. B. Lorig, 1506 Virginia 
St., Charleston 1 

A. J. Butler, c/o IHC, 2626 
W. 31st Blvd., Chicago 

A. J. McCullough, Minne- 
apolis-Honeywell, 5005 Euclid 
Ave., Cleveland 3 


Clif Sackett, Chrysler Eng’g 


12800 Oakland Ave. Det’t 
J. W. Moffett, 323 
E Mobile St., Florence 


"Ralph Ely, 1116 E. Arlington, — 
Fort Worth 


“: H. Pierson, 3030 Roberts 
Beaumont, Texas 


Gustave L. Manke, c/o Veeder- 
Root, Sargent & Garden Sts. 


Gordon H. Burke, ed Broad- 
way, Kansas City, 





Place 


Blue Flame Room, 
; Atlanta Gas Light Co. 


Engineers Club, 6W. 
Fayette St., Balto. 


M&M Club, 237 
Merchandise Mart 


Cleveland Engineering 
Society 


Texas Hotel, Fort Worth | 





Bond Hotel 








Bluebird Cafeteria 





M. D. Pugh, $41 South _ 
Spring St.. Los Angeles, Colif 


Oct. 2 


H. L. Close, 831 Dixie Lane, 

Plainfield, N. J. 

H. L. Hildenbrand, 206- 07 Sept. 24 
33d Ave. a Bayside, coe, ee 

Hammond, Indiana 

G. E. Gress, c/o ATC, 34E. Sept. 19‘®> 


Logan St., Philadelphia 


L. M. Susany, c/o Carnegie 
Institute, 4400 Forbes St. 


” Gus Holubeck, Union Elec- 
tric Co., Venice, Ill. 


C. F. Palmer, 2924 J. C. 
Hwy., Kingsport 


T. C. Agnew, Minneapolis- a 
Honeywell Reg. Co. 


Ww, A. Wildhack, National _ 
_ Bureau of Standards, Wash’ n 


~ Llopd Clouse, 7 7344 Dante 
Ave., Chicago 19, Illinois 
W ilson Fox, 


33 Chestnut ; July 23 


St., Wyandotte, Mich. 


(B) Dinner at 6:30, meeting at 8 


Sept. 24(B) Roosevelt Hotel 


Melody Lane, 
_Los Angeles 





Essex House 


Air-operated control mR. H 


and applications 





Columbia U. Men’ 8 Faculty 


_Club, 400 Ww. 117th St. 
Lake Hotel, Gary 


Engineers Club, 1317 
Spruce St. 


Diana Sweets, 188 Bloor 
St. W., Toronto 


" Interior Dep" t Auditorium 


(To be announced) 








; (To be announced) T. F. Robert 
Corning Glass 
Electronic instruments D. M Nie 


_ for process control 


Foxboro C 





White Star Refining 
Co., Trenton 


(C) Dinner at 7, 


Conducted Tour 


meeting at 8 







































W 


~ (D) Meeting at 8, 





rks 










































these two 
Considerable 
this subject, 


operation of 
cracking units. 
been shown in 


ing societies. The AIEE’s 


trol network for 
type voltage-regulating 
network is a 


spite of frequency variation, 
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of catalytic 
interest 
as it is 


types 


Summer Techni- 
cal Program consists of numerous technical 


25 cents. Describes a new type of static con- 
use in a rotating amplifier- 
system. 
calculating-current type con- 
trasted with the less efficient balance-voltage 


vision for regulating at constant voltage in 
and 


Secretaries and Publicity Chairmen! 


has 


both committee work, 


Keep your group in the news even during the 
no-meeting months! Send Instruments reports of 
items about individual members, 





velopment 


papers available by mail. Instruments is 
happy to publish descriptions of some of 
these technical papers which pertain to celerometer from 
measurement and automatic control. Prices Per second per second. 
are given. Address: Order Dep’t, AIEE, 33 coupling between the 
W. 39th St.. New York 18, N. Y. measuring 

Static Voltage Regulator and Rototrol influence the gyroscope. 
Exciter; EB. L. Harder and C. E. Valentine. 


bration procedure 
the development. 


The new 
Thermometer 


cifications for 


arrangements used previously. Analysis is ture transmitter for 
given of the basic circuit and associated are necessarily 
auxiliary circuits. These include a new cir- racy and response. 
cuit for securing polyphase response, pro- 


there are 


reactive controlled for 


18 


of certain 
equipment, among them an electronic instru- 
ment that combines 
rpm tachometers with a direct-reading ac- 
—0.9 to 


and a 


several variables that 
reliability 


Test results confirm 


Tachometer-Accelerometer-Vibrometer for 


M. Laurenson 


eents. Tooling up for 


instrument gyro production required for de- 


new and different from the problems which ec. —_MFB 
have come before measurement men in the 
past. 
R. W. CHRISTIANSEN, Publicity Chairman ; 
, droop compensation. 
- the theoretical analysis. 
MERICAN INSTITUTE OF 
BL ECTRICAL ENGINEERS Instrument Gyro Testing; R. 
With meetings cancelled “meetings by 2nd T. H. Long. 15 
mail” is the order in scientific and. engineer- 


items of special test 
1,000-rpm and 15,000- 
0.45 radians 


electrostatic 
and the 


The 


gyroscope 


instrument does not perceptibly 


The paper gives 


details as to circuit performance and cali- 


brief history of 


Heat-Flow Effects in the Resistance-Type 
W. P. 
the resistance-type 


Millar. 25 cents. Spe- 
tempera- 


aircraft applications 


rigid with respect to accu- 
This presents a difficult 
problem from the viewpoint of testing, since 


must be 
of test results. The 


most important variables 
conditions of test. This paper pri! 
lines the fundamental equations 
be used in the solution of stead) 
duction problems, and an expres 
developed that describes the re 

formance of a typical bulb. 


Response Time and Lag of a 
eter Element Mounted in a Prote 
Ww. N. Goodwin, Jr. 25 cents. A 
eter element contained in a prot 
exchanges heat with an exter! 
indirectly through the protectins 
increases the time of response 
creases the amount of lag. Eq 
derived for the temperature of t! 
eter element at any time fo: 
conditions. The equations ar‘ 
cifically to a resistance thern 
in general they apply to any b 
ing heat with a medium indire 
another body. Equations also 
and applications made to a res 
thermometer for the distributior 
ature, under static conditions 
stem immersed in a constant 
medium, and for the resulting « 


Automatic Regulation of Tur! 
tors to Relieve Power-Supply 
Steel-Mill Load Swings; W. V 
C. W. Harrison, BE. F. Kohn an 
ling. 30 cents. The transmissi 
heavy cyclic steel-mill loads « 


affect 
racy and response are evaluated f 






—~“—s + Oo = oO + 
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1) ORDER YOUR STEINLITE NOW 


. if you expect to need one this season, for testing moisture in grains, nuts, dehy- 
drated foods, etc. Limitations have not been lifted on many Stieinlite parts; they are still 
hard to get; simply cannot be had in a hurry. By placing your order for delivery, in 
one fo three months you will be sure of getting a Steinlite Electronic Moisture Tester 
when you need it. No money down. Sold on 10-day free trial. $275.00 


F.O.B. Atchison, Kansas. 


644 BROOKS BUILDING 


CHICAGO 6, ILLINOIS 












"BEST INVESTMENT 
| EVER MADE" 


Mr. E. W. Schuh, Underwood, North 
Dakota, writes, ‘I have used a Stein- 
lite Moisture Tester for several sea- 
sons and find it to be the best 
investment I ever made. It is fast 
and very, very accurate. If I could 
not get another one, money could 
not buy the one | have. This Stein- 
lite has surely made friends with 
my 200 patrons. They all have their 
grain tested for moisture before 
storing it on the farm.” (Illustration 
shows Mr. and Mrs. Schuh attend- 
ing a convention.) 


Simple construction, "~~ 
designed to eliminate 
damage to stapled 
material and injury 
to i 
sion engineering in- 
sures uniform stapl- 
ing. Fully guaran- 
teed. Price $6.00. 
No. 2, %4” length 
staples, 
carton, $4.20. 


rere 





Model 8A—Keep fF ee 
motors, machinery, 
line shafting, etc., 
free from fire haz- 
ard. 3/5 H.P. mo- 
tor. Easily converted 
into sprayer or in- 
dustrial 
cleaner. Price $71.50. 
Attachments extra. 


Inter-office communi- 
cation system. You 
contact one or up to 
five persons while 
they remain at their 
work. Personnel can 
contact you. Master 
station, $34.00. Sub- 
stations, each $12.50. 





EQUILPMEN 


PORTABLE BLOWER 


vacuum 





CALL-A-PHONE 





& 


HAND TACKER 





operator. Preci- 


10,000 per 





BUAO Se 








so it 5 en bd a 





xtensive power-supply systems has 

| sufficient load-swing disturbances in 
rtain instances to warrant correction. Re- 
f the external supply system from 
lition has been obtained by a new 
-load control which causes the steel- 
ill turbine generators to accept the vari- 
loads with provision for modifying 
of the enforced load according 

le steam pressure. The conditions 
power-supply system, the mill loads, 
lable mill power supply together 


| 





Pfecting b 1 description of the load control and 
oil - is of its effects are cited in the paper. 
primarily \utomatiec Load Control for Turbine Gen- 
yns that n tors; F. E. Crever and R. L. Jackson. 
idy-stat en Describes a load control for tur- 
ess ne generators installed on 20,000-kw tur- 
response panes at the plant of the Tennessee Coal 
ind Railroad Co. at Fairfield, Ala., to 
a t load swings imposed on a tie line 
te ( t-strip mill. Previous to installation 
A , the equipment described, the turbine gen- 
otecting tors carried load under control of their 
~~ edi’? Sovernors and variations in strip-mill 
ng se, Th id, which are about 20,000 kw, were im- 
pe Is sed upon the power-company tie line 
Mat =a Ising: sturbances on the power system. 
t] - Was desired to develop means of imposing 
ss e tae't of the strip-mill load on the Tennessee 
ed se?! Iron and Railroad Co. generators. The 
: pamethod selected was based upon a static 
ody exchan@™t-measuring circuit, the output of which 
" throw an Amplidyne generator which in turn 
ieriv@e Pate pilot motor of a hydraulic re- 
- e-ty| at turbine to control the steam 
n tempé miss ilves. 
ages Announcem i 
A ent of Prize Contest 
, pee tH \USTRALIAN SOCIETY OF 
. é l RUMENT TECHNOLOGY 
me : Henderson of Lorimier Con- 


s Pty. Ltd. having donated the sum of 
warded as a prize for the best 
nstrument Technology, the Com- 
instituted a contest to be known 
















as “The Lorimier Contacts Pty, Ltd. Prize 
Contest.” 

Mr. Henderson expresses the hope that 
other instrument companies will donate 
similar prizes“in the years to come, thus 
making the contest an annual one. His 
own Company is willing to donate more 
prizes in the future on these lines. In any 
year the contest would be named after the 
donor of the prize. 

The Society is offering additional prizes 
and awards. It will be noted that the con- 
test is not restricted to members of the 
Society, but entries will be received from 
any person. 

The Rules are appended. 

P. A. CRIVELLI, Honorary Secretary 
Rules of The Lorimier Contacts Pty. Ltd. 
Prize Contest. 

Any person may enter for the contest and 
any competitor may submit any number 
of entries. The subject must be some ap- 
plication of instruments in industry, or al- 
lied thereto, or the solution of some instru- 


ment problem. 

(2) Entries are required to be neatly 
written or typed in a form suitable fo 
publication. Illustrations must be drawn 


in Indian ink on white card ‘or be good 
black and white photographs, all suitable 
for reproduction. Papers must be written in 
clear grammatical English and should pre- 
ferably be illustrated. 

(3) The purpose of the contest is to 
stimulate interest in Instrument Technol- 
ogy and to encourage the publication of 
original work. Prizes will be awarded on 
this basis as far as possible. 

(4) Prize winners must be prepared to 
present their papers before the Society in 
Melbourne not later than June 30th 1946, 
or as otherwise decided by the Judges. The 
Judges may waive or vary this condition 
if warranted by circumstances, 

(5) All papers and illustrations become 
the property of the Society and are not to 


be returned. The Society reserves the right 
to publish any paper in whole or in part 
and to edit it in any way, due credit being 
given to the author. 

(6) Papers must be the original work 
of the competitor, or joint competitors, and 
must be a constructive contribution to the 
design, use, application or handling of in 
struments under modern conditions in Au 
tralian industry. Competitors are advised 
to treat of either: 

(a) One particular problem and its so 

lution, or 

(b) One type of industry, or 

(c) An analysis of some broad question 

such as research. 

(7) Long quotations or extracts should 
be avoided. Sources of data facts and fig 
ures must be readily verifiable. Accuracy 
and authenticity are an essential condition 

(8) Prizes will be awarded in cash 
follows: 

ist. £25. 2nd. £10. 3rd. £5. 

3ut the Judges decide that any 
prize is not to be awarded should no entry 
be of sufficient merit. 

In addition the author of any paper not 
awarded a prize, but considered of sufficient 
merit for publication, will be paid £2/2/-. 

(9) There is no entrance fee. Entries 
should’ be sent in sealed envelopes, ad- 
dressed “Contest,” Australian Society of In 
strument Technology, 93 William Street, 
Melbourne. The closing date is December 


may 


31st, 1945, and results will be announced 
at the Annual General Meeting in March 
1946. 


(10) The Judges shall be appointed by 
the Committee and their decision shall be 
final. The names of the Judges shall be 


announced in the Australian Journal of 
Instrument Technology before the closing 
date. 


(11) Entries shall be accepted on the 
issumption that competitors agree to abids 
by these Rules. 


> 
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Manutacturers’ 


New Literature 





In this department we report new literature pertaining to Instrumentation, received from the 
manufacturers. To assist in the War Effort we urge readers to request ONLY those bulletins 
which will be of value to them. Use the coupon on the facing page. 





M-174 Specialties in Machined and 
Vabricated Metals, 22-page 84%” xX 11” 
Catalog 451-A, descriptive and well illus- 
trated, show the various steps and 
processes involved in the ancient art of 
metal spinning along with the more mod- 
allied functions of welding, brazing, 
welding, machining, and assembly. 
of examples are shown such 
racks, angle-front cabinets, 
power pack chassis, triangular mount- 
ing brackets, rack shelves, console 
frames and cathode-ray tube shield. A 
page giving the terms and conditions of 
sale along with several order forms are 
also included. Metallic Arts Company, 243 
Broadway, Cambridge 39, Mass. 


M-175 “The CD Capacitor.” 16-page 514” 
‘ 71%” February issue of this house or- 


ern 
spot 
A number 
as relay 


gan features an article: Wsing Tube 


Characteristics, a reprint from “Radio 
and Telivision Retailing.” There are also 
five pages of articles associated with 
radio listed for sale or trade and hard- 
to-get parts wanted by prospective buy- 
ers. Cornell Dubilier Electric Corpora- 
tion, 1049 Hamilton Blivd., So. Plainfield, 
Dae Ba 


Testing Equipment. 12-page 
3%” X 6” booklet describes and illus- 
trates many items of laboratory equip- 
ment: S-T-E Universal Testing Machines 
in capacities from 10,000 lbs. to 300,000 
lbs. and to special order from 400,000 lbs. 


M-176 


to 5,000,000 lbs. inclusive, Stress-strain 
recorders, plastic impact machines, 
fatigue testing machine which tests 


specimens up to 1” diameter, Gazan 
Mechanical Oscillator which is the me- 


chanical equivalent of oscillating electric 
circuits, Flight Recorder for a knowl- 
edge of stress changes in planes in flight, 
Torquimeter, wind tunnel equipment. The 
Baldwin Locomotive Works, Southwork 
Division, Philadelphia, Pa, 


M-177. Electronics Controls. 12-page 
8144” 5 11” Catalog Z-6300 presents a 


convenient condensed listing of principal 
tems of equipment supplied by the com- 
the company’s electronic 


pany, describes 
principle by which control is effected 
without contact between measuring and 


control units of an instrument, and gives 
brief descriptions and prices of indicat- 
ing pyrometers and pyrometer control- 


lers, indicating resistance thermometers 
ind resistance thermometer controllers, 
input controllers, program controllers, 


portable potentiometers, combustion safe- 
guards, and thermocouples. Wheelco In- 
struments Company, Harrison and Peoria 
Sts., Chicago, Il. 

M-178 Bearings, Mountings, Couplings 
for Machinery and Equipment in Motion. 


84-page 8%” xX 11” booklet on flexible 
rubber. Well illustrated with pictures, 
charts, graphs and drawings. The table 
of contents lists (1) Rubber as a load 
irrying material, (2) Three services 
from Silentbloc, (3) General Silentbloc, 
what is it?, (4) Vibration absorption, (5) 
Torque action, (6) Misalignment correc- 
tion, (7) Shock absorbing action. The 
General Tire and Rubber Company, Me- 
chanical Goods Division, Wabash, In- 


diana 


M-179 “The General Radio Experimen- 
ter.” 8-page 6” xX 9” issue (identified as 
Vol. 19, No. 11) of this house organ de- 
signed for engineers, scientists, techni- 
cians, and others interested in communi- 
cation frequency measurement and con- 
trol problems features the following ar- 
ticles: (1) Microflash shows flight de- 
fects in projectiles, (2) Measuring 0.003 
horsepower with the Strobotac, (3) Pho- 


totube capacitance measurement with 
the type 650-A impedance bridge. Gen- 
eral Radio Company, 275 Massachusetts 
Ave., Cambridge 38, Mass. 


M-180 Generator and Vacuum Tube 
Volt Ohm Milliameter, 2-page 814” x 11” 
circular describes a square-wave genera- 
tor designed to meet the demand for an 
instrument to be used in production and 
general testing. It is claimed to incor- 
porate a feature not found in other gen- 
erators, the facility of synchronization 
with any external frequency’ source. 
Vacuum tube volt-ohm-milliameter for 
laboratory work such as measuring am- 


plifier gain, netword response, output 
level. Power circuit voltages and high 


frequency voltages in transmitting equip- 
ment may be measured with the high 
voltage ranges. It is particularly suited 
to measuring audio-frequencies but also 
applicable for carrier current work, in 
supersonics, television and the broadcast 
field. Reiner Electronics Company, 152 W. 
25th Street, New York 1, N. Y. 


M-181 Air Express 
7%” X 10” booklet entitled “The Plane 
and Fanciful Trip of J. Orifice Blipp” 
contains numerous illustrations in color 
ind provides useful information regard- 


Service. 12-page 


ing Air Express for the speedy move- 
ment of shipments through the means 
of a nation-wide Air Express service. 
The Airlines represented are All Ameri- 
can Aviation, American Airlines, Braniff 
Airways, Colonial Airlines, Chicago & 
Southern Airlines, Delta Airlines, East- 
ern Air Lines, Inland Air Lines, Mid- 


National Airlines, 
Northeast Airlines, Northwest Airlines, 
Pan American Airways, Pennsylvania 
Central Airlines, Trans-Canada Air Lines, 
Transcontinental & Western Air Lines, 
United Air Lines, and Western Air Lines. 
Railway Express Agency, Dept. of Pub- 
lic Relations, 230 Park Ave., New York 
17, RE ¥. 

M-182 Combustion Furnace, 2-page 8%” 
x 11” leaflet describing the Glotemp 
combustion furnace, a complete furnace 
unit for efficient and rapid combustion 
of iron steel, or alloy steel samples as 
used for fast volumetric carbon deter- 
mination with the No. 3000 to 31000 two- 
minute Carbon Determinator. May also 
be used to shorten the time of carbon 
determination when the gravimetric car- 
bon determination is used, Harry W. Die- 
tert Company, 9330 Roselawn Ave., De- 
troit 4, Michigan. 

M-183 “Le-Volt Test-Glo.” Single sheet 
8144” X 11” circular pictures and describes 
a low-voltage tester suitable for testing 
§ to 50 volts a.c. or d.c. (Also available 
for testing 80-550 volt circuits.) When 
voltage tester, the brightness 


Continent Aij$rlines, 


used as 

















of “Test-Glo” indicates r: 
voltage. No light indica 
cuit. Particularly useful t ph 
pairmen, automotive an ate 
chanics and electricians Co 
tator Dresser Co., Sycan , 


M-184 Mercury Plunger 
page 8%” X11” Bulletin inteotll 
and describes a new im, 
normally-open mercury ; t 
which has an increased eff m 
of the magnetic plunger d we 
increase of overall length neni 
tube. The arc is broken oy SRS 
ramic material. Bulletin i les 1 
list, coil and load specifi ns 
Electric Company, 6122 Nx 21st 
Philadelphia 38, Pa. 


M-185 Precision-bore Glass Tubes, «. 
page 8%” X 11” Bulletin PB 298 picty; 
and describes precision-bore 33 t 
which are available in cy! oe 
pered, oval, square or recta! ur form 
Normal tolerance of the ins diamete 
is +0.01 mm. (+0.0004”). Closer tole 
ances available at additional st. Fy 
nished with bores from 0.13 : (0.005") 
to 100 mm. (4”). Bulletin al neluds 
a list of stock sizes and list tube ap, 
cations. Fish-Schurman Corp., 230 Kags (X-1 
45th St., New York 17, N. Y. 


M-186 Miecrometer-comparator, 4-p,gdimty?' 
8144” X 11” circular pictures and deserihogih’ 
combination micrometer and i 
eator comparator “Model 12(/ 
production inspection and tool n 
Micrometer head obviates ne rf 
plete set of gage blocks for s« ng d 
indicator to the required din sior equ 
and 2” gage blocks permit t 
gage to any dimension’ within 4 rt ct 
capacity. Total vertical capa 3s "ee 
Thread pitch diameters may bes 3p 
by the three-wire method, Cir r als M 














































































































includes specifications of sey mar 

models. Federal Products Cor a 

dence 1, Rhode Island. ! 
M-187 Sapphire Gages. 4-page § 


11” circular describes and illustratess 
phire plug and ring gages w 
claimed to outwear steel gages 
over. Plug gages available in plast 
flexible rubber handles. Ring gas 
able in sizes from 0.040” to 0.40 T 
ances range from 0.0001” down t M 
Circular also includes technical alan 
ering properties of syntheti: ppt \ 
and separate price list. Elgin Nat net 
Watch Co., 932 Benton St., Aur non) 


M-188 Panel Electrical Instruments. | 
page 8” x 10%” Bulletin GEA 7 
scribes 2%” internal-pivot pan: nst 
ments intended primarily for 
craft to measure the current ar tag 
of the battery and battery-char E 
cuits. Includes table of ratings M 
sions, and price list of d-c. v: eter 8 
d-e. ammeters and d-c. volt ter 
Illustrated with photographs 
away view of instrument. 
construction details and conden | scie 
fications. General Electric C: I Sels 
tady, New York. 


Is ne] 


Inspection —Instre 
6B Mi 
inch f t 


descrit 


M-189 Gages and 
ments. 1l6-page 83%” xX 
titled “Millionths of an 
Vinco” illustrates and 
cylindrical plug and ring gage right 
side spline gages, thread ring Al 
masters, master gears, gear ! g 
tures, optical master inspectio i! 
head, master involute checker 
gear grinder and angle tangen 
shecker. Vinco Corporation, Det 
igan. er 


M-190 Aircraft Tachometer 
chroscope Testing Unit, Sing): 
x 11” Data Sheet W-49 pictur 
seribes a unit which can ché 
dicated r.p.m. of four airera! 1 i 
eters at the same time agains ! . str 
chrono - tachometer, A varial 
drive machine is used in conn: 
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Unit also provides means 


tds : ‘ nchroscope. The Standard 
he on ‘o.. Springfield, Mass. 
Phon sect! 

raft » Parts Electronic Equip- 





7 10” Catalog No. 345 
ts of a large number of 
lays ee of radio and electronic 
Seg oe me ilable now. Practical ref- 
iving directory with index, 

descriptions, specifications 
oneord Radio Corp., 901 W. 
i. Chicago 7, Il. 


he General Radio Experi- 
page 6” X¥ 8%” March issue 
¢ organ features: (1) High- 
ompensation for amplifiers, 
. balancing in the field with 
, stroboseope, (3) The use of 
voltages above 230, (4) Rub- 
tester uses variacs. General 
2°75 Massachusetts Ave., Cam- 





Ss Tubes, 4. 





bridge Mass. 
: ar form -1 Norelco Electronic Products.” 
l diametemiiliie 14 9 ’* 11” condensed catalog pic- 
, t me describes industrial x-ray 
Al cost. Fup ae The subjects covered are as 
s (0.005" ime. 7 \ i) Cathode-ray, transmitting, 
SO Includes ' i amplifier tubes, (2) Quartz 
t tube appl rvsta cillator plates, (3) Searchray 
P., 230 East y-ra inspection units, (4) Geiger- 
nt X-ray spectrometer, (5) Film- 
ator, d-pacammtype iy diffraction equipment, (6) 
nit Quart ystal X-ray analysis unit, (7) 
d dial inafMetallurgical products—tungsten and 
a nolyt um powder, rod, sheet and wire. 
n s iminum alley, enameled copper, 
B ey resist e, silver and gold-clad_ silver 
s¢ ne a wire fine sizes, (8) Medical X-ray 
: nt—radiographic units, tables, 
ane 7 3 ibe stands and miscellaneous ac- 
1 4 x Mvessories. North American Philips Com- 
100 East 42nd St., New York 





‘rcular alg M-194 Ammeters and Voltmeters. 4- 
veral ott ve 814” 11” leaflet pictures and de- 
rib d-c. voltmeters, d-c. ammeters, 

milllammeters suitable for motor-gener- 
g ator sets, battery charging equipment, 
strates sanmtest panels, tractors and automotive 
which ammequipment, Cases available in 2” and 2%” 
»3 300 tin sizes, and mountings available in several 
1 plast styles. Includes dimensions and specifi- 
rages ava cations. Eleetro-Mechanical Instrument 
400”. Tole Co., Perkasie, Pa. 


to 0.0000. M-195 Plags, Seckets, Terminals, Ter- 
ata COVE minal Strips. 34-page 8%” x 11” Catalog 
PPN'G@ANo. 14 illustrates and describes a com- 
‘BBplete line of multi-contact plugs and 
sockets, terminal strips, fuse mounts and 
ruments, 4g DaTrier strips. Catalog includes larger 
A 17 d lustrations of the No. 300 and No. 400 
nel instr series lines plugs, dimensional data, 
iwings and current prices. Howard B. 
es Co., 2460 West Gearge St., Chicago 


i! 


es, dil M-196 “Ceneo News Chats.” 20-page 
voltmeters 9” yw 1 March issue (identified as Num- 
terg {8) of this house organ features the 
following articles: (1) Technical Person- 
id nel, (2) Ellen H. Richards (noted woman 
1 pe scientist), (3) Events and Literature, (4) 
er Sels Motors. Central Scientific Com- 
pany, 1700 Irving Park Road, Chicago 
nm oI nstre , Mlinois. 

t M-197 Polariscope. 4-page 8%” x 11” 
0 l reu pictures and describes a photo- 
: pla elas polariscope for stress determina- 
iight@™ “on. The light source and polarizer are 
3 al mounted on one section and the analyzer 
g fix ‘nd projection system on the other per- 
lir use of loading frame. Units are 
vailable in two sizes, one having 4%” 
‘perture and the other 8%”. Also in- 
id llustrations of universal strain- 
n§ frame with tension test of flat bar 
iall hole, cylindrical roller under 
‘sion and rigid-frame bridge 
{8% mode bending. The Polarizing Instru- 
nt '0., Inc., 41 East 42nd St., New 

uN. Ee 
M-\S “Hew To Maintain And Use In- 
struments.” 12-page 8144” X11” Publica- 
ton CET-1196A reprinted from the man- 


id Syn 





























DIMENSIONAL 


QUALITY 
CONTROL 


Locks the Barn Door 
BEFORE the Horse Is Stolen 


AVERAGES 
Ist hour [2nd hour| 3rd hour| 4th hour! Sth hour! 6th hour| 7th hour|8th hour 
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FEDERAL Indicating Gages 
Obtain the Data and Keep 
Dimensions in Control .. . 


| 
Statistical methods of controlling dimensions build quality into the | 
product by employing control over the variables which exist during | 
its production. Only by the use of Indicating Gages is it possible to 
obtain the necessary data at production. Fixed or old style Gages 
can't, because they do not tell how much the same dimension varies 
on each workpiece. 


Much theory has been associated with Statistical Quality Control 
Federal has prepared and furnishes a Primer —a simple practical 
method of applying this modern method of building dimensional qual- 





This Federal Q.C. Primer furnishes a ne aay , 
imple and practical method of apply- ity into your work at production. 


ing Dimensional Quality Control with Send for a copy. ee ae 
the detailed theory eliminated. orrices 
pte ar Green* 







* Quality Control by Statistical Methods. 


FEDERAL PRODUCTS CORPORATION 





3144 EBDY STREET PROVIDENCE 1,8.1. 








PRECISION MEASURING INSTRUMENTS 
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O PREVENT WASTE AND AID THE WAR EFFORT 
(1) Request ONLY the literature that will aid you in your war work. 
(2) Paste the coupon on a government postal card addressed to Instruments, 
taking care to make all four edges stick. 


Instruments, 1117 Wolfendale St., Pittsburgh 12, Pa. (July 1945) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


NL, sb’. i's ties <a eae Me ee Bet base dawn s&h cake awenons sda’ 
I also desire further information concerning the following new products described in 

this month’s “New Instruments” Department......................0000 000: ered 
I also desire further information concerning the following products advertised in | 


this issue (Write page number and name of company) 
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ual “How to Maintain Electric Equip- same seal as in conventio 


ment” covers the following articles: (1) types, plus a resilient ri; Poppet 
9-point guide to proper selection; (2) poppet. When the valy: wn the 
Setting up for use; (3) Which instru shape of the poppet lé« 
ments to use and how to connect them which the line pressu 
(4) Precautions in use of instruments; resilient ring. The hig 





(5) Making instruments do double duty; the tighter the seal and } 
(6) Calibration; (7) Repairs and trou- tion of poppet and body a: 
bles; (8) Transportation and storage; (9) seal is assured at any pr: 
How to make special measurements. Gen- Ibs./in.2 and for an indefi 
eral Electric Company, Schenectady, N. Y time. Mansfield and Gre 








. Avenue, Cleveland 8, Ohio 
M-199 Q@ Meters, QX Checker, Genera- 7 : ' veland 3, h 
tors, Accessories, Parts. 32-page 8%” > _ M-202 Continuous Magn. Gaging 
11” Catalog “C” pictures and describes %-Pase 8%” X 11 folder es p 


Q meters, QX checkers, beat frequency Métic Sage which causes ch 





generators, frequency modulated signal netic flux in two air gaps 1a 
generator, VHF circuit checker, super- ¢t® the changes in thickns & wha 
sonic oscillator, inductors, constant volt- Passing between the gage Su 
age transformer, power supply unit, changes in flux intensity o7 hia 
coupling unit, output unit, cynamotor 4ting currents which flow igh the 
units and oscillator units. Catalog in- indicator. The latter is calil 1 to in. 
cludes operating principle, instruments, dicate the thickness variati nN unit 
specifications which cover range, accu- Of 9.0001”, thick or thin. Bot ge and 
indicator are designed and 


racy type of tubes, power supply, dimen- 


sions and weight. Also includes current With the purpose of providi: 
price list. Boonton Radio Corp., Boonton, rate, sturdy, compact gaging 
N. J. ean be checked readily and 
i . a oe by simple adjustments withou sortiy 

M-200 Mica Trimmers, 12-page 81%” > to gage blocks. The Magn 8 
11” catalog pictures and describes a num- Company, Akron, Ohio. . 
ber of trimmers. Foreword states the TET ig 
case for the use of standard parts in M-203 Heat Loss Calculator. 
post-war radios and similar electronic rule that slips easily into the 


The greatest practical good 


equipment requiring mica compression ‘ : j : OO 
rived from the use of this rulk Carr 


trimmers. Catalog lists all standard type 





trimmers, gives specifications for each the amount of fuel loss duc 
type including capacity curves and out- Combustion and the saving | 
line drawings showing essential dimen- ames a ene Brom ere 

sion. Automatic Manufacturing Corp., 900 ents. By Knowing the diffs 

Passaic Ave., East Newark, New Jersey tween the flue gas temperatu 
i : room temperature, and the ar 

M-201 Hydrostatic Test Unit. 6-pag: COs in the flue gas as detern 

e ent 81%” & 11” folder describes twin and hy- flue gas analyzer, the heat los 
pn drostatic test unit equipped with twin determined by one movement of 

seal check valves. The twin seal principl« The Hays Corporation, Mic} 


Indiana. 
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is defined as a metal-to-metal seat. the 
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